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 1 
Abstract 
Innovation is one of the key issues in any discussion about the competitiveness of companies in 
high wage countries such as Germany. It is now well understood that the German industrial 
SMEs must innovate to successfully compete with foreign businesses, particularly the ones from 
the emerging markets. Consequently, there is an urgent practical need of high calibre innovation 
performance, especially by the technology-oriented industrial German SMEs. These 
considerations lead to the researcher, who himself is the owner-manager of such an enterprise, 
to think about a new innovation paradigm, the open innovation approach, which could 
potentially compensate the natural resource constraint disadvantage of SMEs. It is well-known 
that the open innovation approach has been successfully used principally by the large 
multinational enterprises. However, in this research, the prospects of its fruitful use by the 
German industrial SMEs has been investigated. The literature review confirmed that such 
investigation has not taken place so for at either a scholarly or a practitioner level. This DBA 
research, therefore, undertook this task. First a thorough literature review was carried out which 
gave insights into the actual German economic situation, on the business success opportunities 
that the digitisation has opened up for the businesses as well as the findings of extant research 
on the open innovation approach. The review considered scholarly outputs, professional and 
scholarly books, studies of the open innovation approach and measurements systems to gauge 
the success potential of such an approach. The findings of this research and its 
recommendations are based on significant data collection and analysis which occurred in three 
stages. First in depth-semi structured interview of 5 German manufacturing SMEs that were 
known for their innovation performance were conducted. Then in major data collection exercise 
a questionnaire survey of 371 German manufacturing using a set of over 100 questions, 
exploratory information on all aspects of company level innovation management was obtained 
and then a first-hand experience of use of 7 relevant crowdsourcing platforms was conducted. 
Interview data was analysed using thematic analysis, quantitative questionnaire survey data was 
analysed use one sample ‘t' tests as well as regression analysis through IBM-SPSS and the 
crowdsourcing platforms information was analysed through a detailed SWOT analysis. The 
results of these three sets of data analyses were brought together to draw fresh insights and 
propose a new crowdsourcing platform which could potentially facilitate successful use of Open 
Innovation approach by the German manufacturing SMEs. It is hoped that the conclusions and 
recommendation of this DBA research effort would inform German government policies on 
digitisation as well as SMEs support as well as inform German SMEs to shape their own Open 
Innovation agenda. 
  
 2 
1 Introduction 
1.1 Introduction 
This chapter introduces the reader to the hurdles faced by German SMEs in their innovation 
activities. First, it draws attention to the difficult innovation environment in which German SMEs 
operate as well as to its potential causes and consequences and the associated issues that this 
research investigates. It then specifies the research gap which becomes apparent on the basis 
of the subsequent review of relevant literature. Based on the identified research gap, the 
researcher presents the research questions pursued in this research as well as its key 
contributions. The chapter also provides an overview of the individual chapters. 
 
1.2 Background of the study 
This study of innovation in German SMEs is motivated by the researcher’s personal experience 
as an owner and Managing Director (MD) of a traditional German SME in the automation 
industry. The company is developing, producing and distributing decentralized drive technology 
and electronic components for a wide range of industrial applications in the areas of Railway 
Technology, Environment Technology, Distribution and Logistic Technology (Warehouse and 
Intralogistics), Industrial Internet of Things (IIoT), Condition Monitoring and Predictive 
Maintenance systems. The company has initiated numerous government-funded R&D projects 
with external partners to develop new technologies and products. During this process, the 
researcher has realised the vital importance of identification of suitable R&D partners to work 
with as well as that of recognising market developments and customer requirements. To 
anticipate future market developments, the researcher has used technological forecasting 
methods as well as the preference analysis (conjoint analysis). For the development of new 
technologies and products, the use of appropriate methods is necessary. However, also required 
is that the company work with appropriate external partners such as research institutes, 
universities and industrial organisations. Further, the developed new technologies and products 
need to be successfully marketed in the corresponding markets. Since a traditional SME has not 
the resources and the necessary market penetration compared to a multinational corporation, 
for it, the marketing of new products is much more difficult than the actual technology 
development. It was because of the difficulties that the researcher faced as the MD of a small 
company in developing new products and technologies and in marketing them that he decided 
to embark on a journey of scientific exploration through this DBA to find appropriate answers 
for himself and other owners of SMEs in Germany who face the same issues.  
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The German economy – larger corporations as well as the SMEs – have had good economic 
growth within recent years. This economic success has resulted in a high trade surplus, a low 
unemployment rate and a high export rate in European and international comparisons as 
described below in sub-chapter 4.2. German SMEs have played a significant role in contributing 
to this economic growth. Such contribution is due to German SMEs’ own economic success, in 
turn, due to their significant innovativeness. The OECD (2005: 46) defines innovation as “…the 
implementation of a new or significantly improved product (good or service), or process, a new 
marketing method, or a new organisational method in business practices, workplace 
organisation or external relations.” Chesbrough (2006a: 17; 2007: 21-28) defines innovation as 
“… creation of new wealth-producing resources or the endowment of existing resources with an 
enhanced potential for creating wealth, or creating products or services with an added value.”  
German SMEs, however, do not have a smooth path to innovation and they do face obstacles 
and difficulties in maintaining their economic success which hinder their ability to innovate and 
compete with international businesses. These include difficulties in recruiting skilled workers, 
high taxes, high energy costs, unfavourable climate for the digitisation and problems in financing 
of their innovations. This is compounded by the fact that many of them do not follow a 
structured innovation management approach. Given this unfavourable external environment 
compounded by their own limitations how German SMEs can enhance their competitiveness 
against domestic and international businesses is the question that this DBA thesis attempts to 
answer. For this, it first explores the causes of success of the German economy and the related 
role of the innovativeness of German SMEs. It then examines the prospects of German economy 
and gives a brief insight into the likely obstacles and difficulties that German SMEs may face in 
future. To answer the specific research questions, which are later spelt out, a two-step data 
collection approach (mixed method approach) was chosen. It involved qualitative data collection 
by semi structured in-depth interviews and a quantitative online survey of 45,609 German SMEs. 
Based on the findings of these interviews and survey, this DBA thesis presents the wherewithal 
for the German SMEs to perform innovation in a structured manner to overcome the above-
mentioned obstacles through the open innovation approach. This innovation approach is 
generally used by multinational enterprises that utilise their own open innovation ecosystems. 
This DBA thesis summarises the innovation ecosystems of well-known brands. It describes the 
innovation tools and the measures that the corporations use to perform their individual open 
innovation activities. Later, based on the findings of the interviews and the survey, the 
researcher recommends the crowdsourcing platform as one particular innovation tool which 
German SMEs can use to pursue open innovation to perform their innovation activities in a 
structured manner and to maintain their innovativeness. Furthermore, the thesis points out the 
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wherewithal for structured innovation because, it emerges that the interviewed and surveyed 
SMEs do not perform their innovation activities through a structured process. The findings of 
this research also reveal the obstacles German SMEs face to perform collaborative R&D projects, 
their difficulties in getting access to academic knowledge and their constraints in innovation 
financing.  
It should be noted that crowdsourcing is not a new tool in innovation management. However, it 
is used more often by for multinational enterprises than by the SMEs. This is not due to the lack 
of SMEs interest in the crowdsourcing concept but it may be due to the lack of knowledge about 
it. It may also be due to the inability of German SMEs to find suitable crowdsourcing platforms 
that cater to their individual needs for innovation. For this reason, the researcher recommends 
a new crowdsourcing platform along with a set of features and functions which stands out from 
all other available crowdsourcing platforms and which suits the specific needs of the German 
SMEs. The proposed crowdsourcing platform is based partly on the findings of the interviews 
and the survey and partly on the professional experience of the researcher as the owner of a 
manufacturing SME.  
The contemporary research on innovation started with, Schumpeter’s seminal work "The Theory 
of Economic Development" (Schumpeter, 1934). However, Eliasson (2000), Geels (2004) and 
Chesbrough (2006a, 2006b, 2007) more recently outlined in detail business activities and 
relationships based on the open innovation approach. The open innovation approach contains 
not only opportunities and new changes to gain profit from new business models, but also 
contains risks and threats contributed by globalisation, complex technologies, 
interconnectedness of customers and shortened product lifecycles that challenge the innovation 
abilities of companies to stay competitive (Chesbrough, 2006a, 2007, Chesbrough et al., 2006; 
Huisingh, 2011; van de Vrande et al., 2009). Such opportunities and threats will be also taken 
into account while charting out recommendations emerging from the findings of this research.  
 
1.3 Research gap 
The literature review, provided subsequently, shows that though open innovation approach is 
not very new, it has become popular amongst SMEs. The study of open innovation in SMEs is 
still nascent and significantly under researched (Bianchi, Cavaliere, Chiaroni, Frattini, Chiesa, 
2011; Colombo, Piva, Rossi-Lamastra, 2014). This is because SMEs have only recently started its 
use it sporadically whereas the MNCs have been using it extensively and for a long time. They 
follow structured innovation closely linked to an open innovation approach as shown by table 
9-4 in appendix A.6 and suggests that the open innovation approach is not suitable for SMEs, 
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because it involves start-up integration, idea creation, funding and web-based innovation, which 
only large multinational companies can execute.  
Recently some research on the theme has emerged. For example Vanhaverbeke (2010) 
describes how SMEs use the open innovation approach to change their business model as well 
as create and capture added value in Denmark. He suggests that the open innovation approach 
might be suitable for traditional SMEs too and they should be enabled and encouraged to 
reinvest their profits into Open Innovation. The literature review also reveals that open 
innovation has not been investigated for German SMEs. This DBA thesis addresses this research 
gap and proposes a specific ‘Crowdsourcing’ tool for open innovation by German SMEs to 
compensate for their resource inadequacy. Additionally, it also proposes the wherewithal for 
German SMEs to execute structured innovation. To conclude, while some research has been 
carried out on open innovation of SMEs in certain countries, any corresponding effort for 
German SMEs, especially with respect to the more recent competitive context, has not yet been 
undertaken. This vital research gap is addressed by this professional doctoral study.  
 
1.4 Aim and objectives of the study 
This DBA thesis aims to investigate which aspects and methods of innovation might be beneficial 
for German manufacturing SMEs to achieve business growth, with the following question:  
- How can the German manufacturing SMEs use the open innovation approach to 
enhance their competitive advantage?  
In this context, the thesis deals with the subject of how an innovation approach should be 
designed so that the innovation leads to business success and business growth. This proposition 
can be further elaborated into the following research question:  
- How should an open innovation approach for German SMEs be designed to result in 
innovation success?  
 
That means the thesis gives a recommendation that SMEs might be able to implement an 
appropriate open innovation method and an innovation tool for their business.  
The prior research suggests that open innovation approach might be beneficial for German 
manufacturing SMEs (Parida et al. 2012: 284; Brunswicker & Ehrenmann 2013: 34–36; Cassiman 
& Valentini 2015: 2). Besides the increasing vertical and horizontal collaboration by SMEs 
(Parida, Westerberg, & Frishammer, 2012), studies have repeatedly confirmed that cooperation 
with customers, suppliers, agencies and research organisations (Chesbrough 2006a: 45–46: 127, 
2006b: 56: 52–53; Chesbrough 2007: 1-28, Chesbrough 2012: 140-154; Gassmann, Enkel, & 
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Chesbrough, 2010: 214-219; Vanhaverbeke, van de Vrande, & Chesbrough, 2008: 252-255) helps 
to increase SMEs’ own capacity with complementary resources, which fosters business growth. 
Trott and Hartmann (2009) too emphasise advantage of Open Innovation and compile a set of 
useful reasons for cooperation.  
Generally, open innovation systems involve several stakeholders, such as customers, suppliers 
and research facilities, internet-based innovation platforms or corporate innovation funds. The 
latter has been established for covering internal and external innovation costs. German SMEs 
have traditionally been innovative and are termed 'Hidden Champions' (Simon, 2007: 11-13) in 
their individual industries. Nevertheless, they have recently lost ground in their innovation 
power, as described in the sub-chapter 4.5 below. They are well aware that they need to 
innovate in the face of global competition towards multinational enterprises, but they possibly 
do not know how they should structure and strategically implement their innovation. In 
addition, SMEs possibly do not know who their important and unimportant stakeholders are in 
a structured innovation process. Furthermore, it is possible that SMEs do not know that they 
still have certain advantages over multinational companies in global competition, which could 
be used for innovation.  
 
1.5 Contribution to research 
German SMEs are currently under significant pressure to innovate. In most cases, they are 
family-owned and managed. Their governance is usually concentrated either in the owner or a 
few key individuals (Classen, Carree, Van Gils, & Peters, 2014: 598-602). Innovation is often 
personally initiated by the company’s owners or pursued by a particular department. The 
innovation process is designed top-down instead of bottom-up and is driven by only a few key 
individuals. To develop innovative and market-orientated products or services, the SMEs must 
involve additional stakeholders such as employees, customers, lead users, research facilities or 
independent from key individuals who are responsible for innovation or daily business-related 
activities to get new idea influences from outside. The open innovation approach is a new 
paradigm and a nascent practice in research concerning SMEs. The literature search for this 
research found many works on open innovation in SMEs. However, the literature review did not 
find any scholarly works related to open innovation systems in German manufacturing SMEs. 
The principal contribution of this DBA thesis is that it answers the question as to how German 
SMEs can successfully use an open innovation system, which is mainly used by large companies.  
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1.6 Structure of the study 
As shown in Figure 9-1 in appendix A.1, the study starts with an examination of the theory of 
the closed and open innovation approaches of the existing body of literature in chapter 2 and in 
chapter 3. In the next step the study examines the success of German SMEs in previous years 
and the contribution of German SMEs to the German economy. In chapter 4 the future prospects 
of German economy based current trends is discussed. In addition, the importance of innovation 
for business growth for SMEs is explained. This is followed by the development of the research 
model in chapter 5. This section defines the methodology dimensions and justifies the 
research design used. The sixth chapter deals with the results of the study. The subsequent 
discussion in chapter 7 reviews the results and discusses the findings in the context of the 
prior literature review. The implications of results for the open innovation approach, 
particularly the crowdsourcing method, are discussed in more detail. The conclusion in 
chapter 8 summarises the results and discusses future directions for research. 
 
1.7 Summary of the chapter 
The German economy has had good economic growth in the recent years. However, German 
SMEs do not have a smooth path to innovation and they face obstacles in maintaining their 
economic success due to their inability to innovate and compete with international businesses 
(Zimmermann 2014: 2–3; Belitz und Lejpras 2014: 1–9; OECD 2018b: 6; Hardege 2018: 6; 
Manpower Group Deutschland 2018: 7). The German companies, particularly the SMEs, face 
difficulties in recruiting skilled workers, have to pay the highest tax rates in European 
comparison, face an unfavourable climate for digitisation and have issues in financing their 
innovations. Finally, the German economy and companies have lost ground in their 
innovativeness in Europe (European Commission 2018: 7), in their global competitiveness 
(Beutelsbacher 2019: 1) and their digitisation and digitalisation readiness in the worldwide 
comparison (The World Economic Forum 2015). In order to regain his lost ground, German 
companies, and especially the German SMEs, as an important group which contributes 
significantly to German GDP, must increase their innovativeness. The open innovation approach 
might be suitable for this, given the SMEs’ constraints. To explore it, the research questions 
“How can the German manufacturing SMEs use the open innovation approach to enhance their 
competitive advantage?” and “How should an open innovation approach for German SMEs be 
designed to achieve innovation success?” are investigated using a mixed methods research 
approach which includes semi-structured in-depth interviews of a small number of German 
SMEs and an online survey of a larger number of them.  
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As shown in the literature review below, the open innovation approach in SMEs is still nascent 
and under-researched. While the open innovation ecosystem used by MNCs appears to suggest 
that the open innovation approach is not useful for SMEs, some scholars have rejected this 
conclusion. The literature scan did find a small number of publications on open innovation in 
SMEs. However, it did not reveal any scholarly research on open innovation by German 
manufacturing SMEs.  
The next chapter briefly describes the innovation approaches used by small as well as large 
companies. 
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2 Small firm versus large firm innovation  
2.1 Introduction 
Different companies innovate differently. Some prefer a structured innovation approach and 
others prefer a more ad hoc approach. Due to the high degree of individuality, a generally valid 
statement cannot be made as to how a company adopts its innovation procedure. The chapter 
highlights some studies that show that the size of the company has an impact on innovation 
success and that larger companies have better innovation performance. However, it also reports 
some studies which show the opposite. This chapter also discusses Cooper’s (2010) stage gate 
model as a structured way to perform innovation activities in the company. 
There are different strengths and weaknesses of SMEs vis-à-vis large corporations when it comes 
to innovation. Many specific characteristics of SMEs’ can be seen as their critical success factors 
for innovation. Many studies have analysed the relationship between innovation and the size of 
the company. Recent research shows that the size of a company and innovation activity have a 
positive correlation which means that larger companies tend to be more innovative. It also 
shows that larger is the impact on performance of open innovation the larger the business is (de 
Jong & Vermeulen, 2014; Ebersberger, Bloch, Herstad, & van der Velde, 2010; Sullivan & Kang, 
1999). However, many other studies also report a negative correlation between the company's 
size and innovation (Grundstrüm, Sjöström, Uddenberg, & Rönnbäc, 2012: 12-14; Pianta & 
Vaona, 2006: 1-22; Stock, Greis, & Fischer, 2002: 537-549). Obviously, there is no consistency in 
the findings related to the link between these two variables. SMEs’ biggest strengths—often 
mentioned—is that they can react to the environment fast and flexibly due to the fact that 
internal structures, procedures and organisational conditions are strongly shaped by the 
entrepreneurs themselves and often hierarchies are absent (Beaver & Prince, 2002: 29-30; 
Chandler, Keller, & Lyon, 2000: 1-19). However, due to very flexible structures and no formal 
communication, sometime in SMEs the communication can suffer and this leads to costly delays 
(Spielkamp & Rammer, 2006: 22-30).  
The innovation process at SMEs does not take place in a static environment. It is the result of a 
dynamic process (Verworn et al., 2000: 4-6). This process is influenced by internal factors such 
as employees, and management team and external factors linked to the customers supplier or 
competitors (Verworn et al., 2000: 12-13). Innovations need a structured process involving 
systematic steps (Tiwari & Buse, 2007: 4-6). These steps can be represented in a simple 
innovation process diagram in figure 2-1 below (Verworn et al., 2000: 2-5). 
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Figure 2-1: Simple innovation process diagram; source: Verworn & Herstatt (2000: 2–5) 
 
As shown in Figure 2-1 above, the innovation process is divided into discrete phases. After each 
phase, management reviews the progress and decides on the progression to the next phase. 
Thus, activities that were otherwise performed ad hoc are standardised. This ensures the 
completion of each task. However, this may also expose each stage to a go-no-go decision and 
thus the process is slowed (Verworn & Herstatt, 2000: 2-5). 
The innovation process shown above is based on Cooper's (2010) Stage-Gate Model which was 
developed in the 1960s and redeveloped in the 1980s. The Stage-Gate Model divides the 
innovation process into particular sections and follows an orderly sequence of task areas. The 
sections are referred to as 'stages'. After passing each stage through so-called checkpoints, the 
'gates' have to be passed. The project is evaluated at each 'gate' and a decision-making process 
considers the termination or continuing of the project. The use of a "game plan", a standardised 
approach to development projects, has been identified as a key success factor (Verworn & 
Herstatt, 2000: 3). Thus, there is a normative model the application of which to increase the 
company's success is recommended.  
  
 11 
 
Figure 2-2: The stage gate model; source Verworn & Herstatt (2000: 3) 
 
The Stage-Gate process as shown in Figure 2-2 above is cross-functional and integrates all key 
managerial functions. The decisions at the "gates" are taken across functions using defined 'go' 
or 'kill' criteria. The individual activities do not run strictly sequentially. Overlaps are possible 
and they speed up the process. The benefits of the introduction of a Stage-Gate process in 
practice are in the systematisation of otherwise often ad hoc running development. The process 
is transparent, and a common understanding is developed. This facilitates both communication 
within the team and communication with top management (Verworn & Herstatt, 2000: 4). The 
Stage-Gate Model contains advantages to develop particular products or services in a 'closed 
shop' manner.  In contrast, the open innovation approach requires companies, to open their 
boundaries, as mentioned earlier, and they have to let new ideas into the company from the 
outside.  
 
2.2 Summary of the chapter 
As described at the beginning of this chapter, there is no evidence of an inherent link between 
the company size and its innovation success. Verworn et al. (2000: 4-6, 12-13) emphasise that 
innovation activity in SMEs is the result of a dynamic process and is influenced by internal and 
external factors. The more structured innovation activities in larger companies follow more 
systematic steps (Tiwari & Buse, 2007: 4-6) as represented by the Stage-Gate model. In this 
context, SMEs’ biggest strength is that they can react quickly and flexibly towards customer’s 
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requirements and market changes due to their entrepreneurial nature whereas, larger 
companies tend to follow a more structured innovation approach. However, it is also true that 
due to too much flexibility and the informal communication the SMEs’ innovation activities may 
suffer and lead to costly delays (Spielkamp & Rammer, 2006: 22-30).  
The next chapter analyses the closed and open innovation approaches.  
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3 The closed innovation versus open innovation  
3.1 Introduction 
Globalisation and shortened product life cycles have put the SMEs as well as the multinational 
corporations under competitive pressures. They must continue to innovate to survive and grow. 
However, the resources needed for investments and other preliminary work for the 
implementation of innovations far exceed the capacity of small companies. For effective 
innovation management as well as for risk minimisation, there is need for work on innovation in 
conjunction with other providers, suppliers or customers. For innovation, two approaches are 
available to SMEs. The closed innovation approach and the open innovation approach. The 
principles of closed innovation can be summarised as follows. The organisation tries to find and 
hire the innovation capable employees and tries to let research, development and marketing of 
an innovation take place internally. In closed innovation only the ideas from internal research 
can contribute to success, provided that they also outperform the competition. It ensures that 
the intellectual property does not reach the competitors. The open innovation concept, in 
contrast, provides for companies to open their boundaries to other actors and thus use external 
expertise for innovation activities. The extent of integration of open innovation in the business 
model varies in practice. 
 
The closed innovation approaches 
Chesbrough (2006b: 29) describes the logic of closed innovation as “one of closed, centralised, 
internal research and development. At its roots, the logic implies a need for deep vertical 
integration…One must do everything internally… Outside the fortified central R&D castles, the 
knowledge landscape was assumed to be rather barren. Consequently, the firm should rely on 
itself…” Figure 3-1 below shows the working of the closed innovation approach, underpinned by 
the closed boundaries.  
 14 
 
Figure 3-1: The logic of closed innovation; source Chesbrough (2006b: xxii) 
 
The open innovation approach 
“Open Innovation is a paradigm that assumes that firms should use external ideas as well as 
internal ideas, and internal and external paths to market, as firms look to advance their 
technology. Open innovation combines internal and external ideas into architectures and 
systems whose requirements are defined by a business model. The business model utilises both 
external and internal ideas to create value.“ (Chesbrough 2006b: xxiv).  
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Figure 3-2: The logic of open innovation; source Chesbrough (2006b: xxv) 
 
The open innovation approach as shown in Figure 3-2 above has become an important topic and 
a new paradigm in innovation management in the last decade (Fredberg et al.: 5–58; Gassmann 
& Sutter 2013; Gassmann et al. 2010: 213–221; Vanhaverbeke et al. 2012: 1–99). The basic 
premise of open innovation is opening up the innovation process, more precisely opening up 
the company’s boundaries. This approach assumes that the use of external and internal ideas 
can have an impact on the company’s technology development, paving the path to market 
success. The literature on open innovation by SMEs shows that they cooperate with customers 
and suppliers in horizontal structured collaborations for the development of new products 
(Verworn et al., 2000: 12-13) or for development of radical new technologies (Parida, 
Westerberg, & Frishammer, 2012: 298-302). Trott, van der Duin and Hartmann (2013: 127) 
emphasises that the involvement of user (customer) is beneficial due to their knowledge and 
the necessary expertise while companies innovate. But they argue also that “…The lead-user 
school further contends that while many users modify products for their own use …. These 
innovations are concentrated among the lead users “. They point out that such perspective lead 
to the fact that “… invention is not innovation…“ (Trott et al. 2013: 129).  
SMEs, however, also vertically collaborate with research centres (Parida et al., 2012: 291-302) 
to receive new ideas for incremental development or for the incremental improvement of new 
products. This is contrary to Belderbos, Carree, and Lokshin (2004), who emphasise that it is 
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cooperation with competitors and suppliers that leads to incremental innovation, while 
cooperation with research facilities such as universities generates radical innovation. From the 
researcher’s professional perspective R&D cooperation with research facilities mostly leads to 
radical innovation. But innovative SMEs have to put their own extra efforts to convert this radical 
innovation into marketable goods. In some cases, new radical innovations lead to new business 
units or allow the company to establish new business models.  
The cooperation with an external partner also requires that these companies open their 
corporate boundaries and are open-minded for new ideas (Rahman & Ramos, 2013). 
Brunswicker and Ehrenmann (2013: 34) observe that open innovation "describes a new 
cognitive framework for a firm's strategy to profit from innovation". There are two important 
aspects of benefits of open innovation: value creation and value capture (Chesbrough 2006a; 
Reichwald & Möslein 2010). Gassmann & Enkel (2004: 2-4). Rahman and Ramos (2010: 473-478) 
emphasise that companies should open their boundaries to let valuable knowledge flow from 
the outside to create cooperative innovation processes with external partners. The definition of 
open innovation from Gassmann and Enkel (2004: 4-11) includes opening up parts of the 
company's value chain and supply chain as well as the creation of intellectual properties 
(Fredberg et al.). The open innovation model contains benefits and new business opportunities, 
but also contains threats because it gives access to company information to customers, suppliers 
or research facilities (Chesbrough 2006a: 17–20), which naturally have their own objectives. 
Chesbrough concludes that in open innovation valuable ideas can come from inside or out of 
the company and it creates new products that can go to market both from inside and outside 
the company. This approach places external ideas and external paths to market on the same 
level of importance at which are the internal ideas and paths to market in the closed Innovation 
(Chesbrough, 2006a). When discussing open innovation, Chesbrough (2006a: 33-34), Gassmann 
and Enkel (2004: 7) and Enkel et al. (2009: 312-313) identified three core open innovation 
processes: 
1. Outside-In process (buying side): this approach uses solutions, knowledge and skills 
from the outside through the integration of suppliers, customers and external 
knowledge from other branches, industries or research facilities to increase the 
innovating company’s knowledge base.  
2. Inside-out process (selling side): this approach is about the development of strategic 
diversification opportunities in case new products’ have market in other industries. This 
approach brings ideas to market and creates opportunities for selling intellectual 
property.  
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3. Coupled process: a combination of both approaches by working in alliances with 
complementary partners.   
Dahlander and Gann (2010: 702-705) and Spithoven, Vanhaverbeke, and Roijakkers (2013: 539-
541) enhanced the open innovation approach by adding non-pecuniary and pecuniary 
dimensions and distinguish between inbound models (acquiring and sourcing) and outbound 
models (selling and revealing). "This classification allows for differentiating between monetary 
or indirect benefits of outbound and inbound activities that the company can pursue and thus 
one may notice the difference between sourcing and revealing ideas and knowledge versus out-
licensing, selling technologies, and acquiring technologies" (Dabrowska, Fiegenbaum, & 
Kutvonen, 2013: 5). Outbound (non-pecuniary) innovation describes how internal resources are 
revealed to the external environment without immediate financial rewards. Outbound 
(pecuniary) innovation deals with how companies commercialise their innovation by selling or 
licensing. Inbound (non-pecuniary) innovation refers to how companies can use external 
information sources. Inbound (pecuniary innovation) refers to acquiring input to the innovation 
process from the market (Dabrowska et al., 2013: 5-18; Dahlander & Gann, 2010: 702-705). In 
addition to this, Chesbrough (Chesbrough, 2006: xxvi) summarised the principles of the ‘closed’ 
and of the ‘open innovation’ approach. The theory of the open innovation approach described 
briefly the advantages and the threats for the companies to increase their innovation success 
and thus the business success accordingly.  
 
3.2 Summary of the chapter 
The closed innovation approach is a more centralised approach where the companies perform 
their innovation activities internally rather than externally. They rely on themselves, try to do 
everything in-house and avoid involvement of any external agency. This behaviour results in 
longer time to market, intensive and costly development processes as R&D projects take long 
time to fruition. In addition, such firms miss to use the latest technologies developed elsewhere 
and end up developing non-competitive products. Contrary to this, companies following the 
open innovation approach open their company’s boundaries to let new knowledge into the firm. 
Such firms open their processes and use a combination of the external and internal ideas, have 
better technology development and shorter times to market. Collaboration with others leads to 
incremental innovation as well as to radical innovation depending on the capabilities of the 
external R&D partner. The open innovation approach also enables companies to revamp their 
business model to enhance their market share or to find new business opportunities. 
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4 Opportunities for and challenges to the success of German small and 
medium sized enterprises 
4.1 Introduction 
This chapter and the following subchapters deal with the opportunities and challenges 
associated with the business success of German SMEs. The success of the German economy and 
its structure with regard to the most important sectors, the types of companies and their 
number of employees as well as the current themes of Industry 4.0 and digitisation and the 
digitalisation are discussed. Furthermore, the necessity, the importance as well as the need for 
supporting the German SMEs for the overall success of the economy are discussed, underpinned 
by the statistical evidence. In addition, drivers for German economic success are discussed using 
the economic structure and their importance for the overall system. Statistical data is used to 
discuss the current standing of German innovation capability in European comparison, 
competitiveness in a global comparison and the digitisation prospects in comparison to other 
economies. Based on these findings, innovation challenges for German SMEs are explicated that 
make it difficult for companies to be innovative and to keep up with national and global 
competition. Based on these, the researcher explores open innovation as a possible innovation 
approach, which enables multinational companies as well as SMEs to innovate and thus 
withstand the increasing competitive pressure. Finally, the researcher investigates 
crowdsourcing as one possible innovation tool and its potential for SMEs, within an overarching 
open innovation approach.  
The open innovation approach helps SMEs to innovate and brings new knowledge into the 
company. The opening of company boundaries needed for using open innovation is both an 
opportunity and a threat for SMEs. For this reason, the researcher takes a critical examination 
of the open innovation approach based on scholarly literature and examines both the 
advantages of the open innovation approach as well as its downsides. 
 
4.2 The success of the German economy over the past years 
The German economy has been relatively stable in the last few years. It experienced a 5.6% 
decrease in output in 2008 due to the worldwide economic crisis. In that year the  net lending 
declined by 3.2% and the employment increased by a meagre 0.1% (Statista GmbH, 2018). 
However, from 2009 to 2017 it grew continuously rising by 2.2% in 2017. In 2017, SMEs 
accounted for approximately one-third of the total German GDP. The German economy is 
currently not the fastest growing in EU, but still is the economy with the most continuous 
growth. The success of the German economy is due principally to high exports, which in turn 
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reflects the popularity of German products abroad. This popularity is due to reliable engineering, 
product quality and longevity of German goods. In the European comparison, Germany ranks 
first in exports business, followed  by the Netherlands, France , Italy and Great Britain (Statista 
GmbH 2017a). The value of Germany’s exported goods in 2018 was €1,317.9 billion while the 
value of its imported goods was €1,090.0 billion. This left a surplus of €227.8 billion in 2018. 
(DeStatis 2019a). Such figures were driven by six key German industries with highest R&D rate 
as shown in table 4-1 below (Statista GmbH 2019e). It is expected that this year the German 
manufacturing industry will earn €1,893.38 billion. Manufacturing is a large part of GDP and a 
key driver of the German exports. Its manufacturing companies invest a large part of their 
turnover into innovation to generate such turnover and to maintain their competitiveness 
(Statista GmbH 2019d). 
Industry Turnover 2017 Investments into innovations R&D to sales ratio1 
Automotive €425.27 billion €47.11 billion 11.1% 
Mechanical Engineering €252.05 billion $15.35 billion 6.1% 
Chemical industry €195.80 billion $7.99 billion 4.1% 
Pharmaceutical industry €49.00 billion €11.00 billion 22.5% 
Food industry €179.56 billion €2.14 billion 1.2% 
Electrical industry €181.00 billion €8.00 billion 4.4% 
Table 4-1: R&D to sales ratio in key German industries; source: (Statista GmbH 2019d) 
 
Beside high R&D sales ratio in the major industry sectors in Germany, the unemployment rate is 
also low. It decreased from 11.7% in 2005 to 5.2% in 2018. A low and falling unemployment rate 
is good for people seeking work. However, it is also a problem for businesses especially SMEs, 
as it makes it increasingly difficult to find appropriate employees. This has also caused the wages 
to move up, first of the skilled workers and then for the unskilled ones. How the SMEs can 
overcome this threat is discussed later on in this thesis in sub-chapter 4.5 on page 29. The 
economy growth stated above was possible due to the diversity of the German economy, which 
comprised of 3,481,860 companies across Germany in 2017. These companies employed 
30,224,975 employees with social insurance, and they gained sales turnover of €6,432.64 billion 
in 2016, of which SMEs gained sales turnover of €2,272.92 billion (35.0% of GDP) (Institut für 
Mittelstandsforschung Bonn, 2019). The German companies can be divided into different legal 
forms as the Table 4-2 shows below.  
 
                                                          
1 The relation ship between ‚Investments into innovations by industry‘ and ‚industry turnover 2017‘ 
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0 - 9 
Employees 
10 - 49 
Employees 
50 - 249 
Employees 
More than 
249 
Employees 
TOTAL 
Individual entrepreneurs 2,082,586 63,776 2,454 80 2,148,896 
Partnerships (e.g. OHG, KG) 324,085 54,150 12,885 2,881 394,001 
Corporations (GmbH, AG) 520,524 149,112 41,510 9,706 720,852 
Other legal forms  182,066 26,572 7,079 2,394 218,111 
TOTAL 3,109,261 293,610 63,928 15,061 3,481,860 
Employment rate 89.30% 8.43% 1.84% 0.43% 100% 
Table 4-2: Number of companies, Size versus legal forms; source (Statista GmbH 2019c) 
 
Table 4-2 above shows that the German economy is dominated by small and medium-sized 
enterprises across multiple industries. These industries use imported as well as locally produced 
components. The resulting value chain involves significant manufacturing activities, a large part 
of it based within Germany, is the basis for the growth in the economy. It is important that a 
nation possesses a manufacturing value-chain. Services sector alone, due to a lack of value 
adding value chain makes a limited contribution to economic growth. However, recent 
challenges have made it difficult for both multinational enterprises and for SMEs in Germany to 
achieve further growth. These comprise of rising international competition particularly from low 
priced goods from emerging markets. In these markets, due to very low wages, goods can be 
produced at a very low cost. To compete with them European, and therefore also German, 
companies have to produce corresponding products through a higher degree of automation or 
choose completely different business models. Another challenge faced by the German 
companies is caused by digitalisation of production processes as well as the merging of 
machines, humans and information. These megatrends include, the digitisation phenomenon, 
industry 4.0, work 4.0, medicine 4.0, education 4.0 and service 4.0 (smart services). Within these 
multiple approaches to combine ICT, humans and products in different dimensions and 
expressions is the common theme. Through such megatrends, individual innovations as well as 
innovation projects are initiated by companies of all sizes, research institutes, consulting 
companies or specialist associations. At the same time, these trends and changes are causing 
further competitive pressers on SMEs as new players enter their markets. This thesis, therefore, 
attempts to answer as to how German SMEs can maintain their technology leadership, their 
innovativeness and their competitiveness under these challenging circumstances. 
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4.3 Small and medium sized enterprises and their contribution to Germany’s economic 
success  
SMEs are identified by two measures: the size of a company and the economic nature of the 
entity. The §267 HGB (German GAAP) (Federal Ministry of Justice and Consumer Protection 
2015) distinguishes SMEs according to its characteristics, as shown in Table 4-3. As inflation 
affects the monetary variables, such as sales for the empirical field study such as this DBA thesis, 
the number of employees remains a useful and pragmatic delimitation feature.  
Size of 
Enterprise 
Number of 
Employees 
 Total assets  
Turnover € / 
Year 
Small <=50 and <=6 Mio € or <=12 Mio € 
Mid-Sized <=250 and <=20 Mio € or <=40 Mio € 
Big companies >250 and >20 Mio € or >40 Mio € 
Table 4-3: Size related definition of Small and medium sized enterprises; source: (Federal 
Ministry of Justice and Consumer Protection 2015) 
 
A key contributor to the economic success of German SMEs is that most of them have positioned 
themselves into niche providers in their industries to counteract and compensate for the above-
mentioned competitive pressures. A large number of German SMEs offer individual, customer-
specific solutions or even niche solutions. On the back of this business strategy, some German 
SMEs have become world market leaders in their industry and are called 'Hidden Champions' 
(Simon 2007: 16). Another factor that has contributed to the economic success of SMEs is that 
they try to keep their employees employed even in difficult economic times as shown in 2008, 
unlike multinational companies. As it is increasingly difficult for SMEs to recruit well-educated 
employees, this strategy is another success factor in retaining their competitiveness. Traditional 
SMEs are also mostly rooted within the regions in which they are located and its owners are 
committed to the region and also focused on a possible expansion of the company in the same 
location. Another of their strength is that they can react much faster than multinational 
enterprises to changing customer requirements or market changes. However, these advantages 
of SMEs are getting offset by huge market penetration, market presence and greater product 
acceptance of multinational companies. Nevertheless, German SMEs continue to contribute 
considerably to the German economy. In 2017, SMEs generated €2,33 trillion (35.0%) of total 
sales, in Germany (IfM Bonn 2017b), while the export turnover of SMEs was around €213.9 
billion (16.4%) (IfM Bonn 2017a: 1). They also contributed around 57.8% of the total net value 
added (IfM Bonn 2017a: 1–2). The total R&D employment in German SMEs was 404,800. They 
accounted for 7.8% of the overall R&D expenditures and 15.5% of R&D staff (IfM Bonn 2019). 
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These figures show that the investment for innovation by the German SMEs has been significant. 
However, their innovativeness has been eroded due to difficult external environment. 
 
4.4 Driver for business success of German small and medium sized enterprises  
Germany has several drivers of its innovation success. These include its universities as well as 
research institutes such as the Max Planck Society and the Fraunhofer Institute with which 
businesses cooperate. In accordance to Smith, Kannabiran and Laing (Smith et al. 2015: 1–3) 
universities can be an incubator for innovation and entrepreneurship. In total the German 
university landscape counts 429 educational institutions which employ 36,126 male professors 
and 11,442 female professors (Statista GmbH, 2019a) which are divided in universities (106 
universities in 2018), universities of applied science (218 in 2018), art schools (53 in 2018), 
administration universities (30 in 2018), theological universities (16 in 2018) and pedagogical 
universities (6 in 2018) (Statista GmbH, 2019b). The noteworthy fact is that Germany has more, 
application-oriented and practice-oriented, universities of applied science than other 
universities.  They provide the students with a broad practical knowledge. From the experience 
of the researcher, the practical training at universities of applied sciences as well as the 
theoretical education of the student by the universities is mostly supported by regional and local 
companies, so that the companies deal with relevant topics to practice by the students. In this 
case, the students are confronted with current issues from the practice-related environment of 
the companies, which increases the quality of the practical training of the students. The 
cooperation between the companies and the universities of both types as a critical success 
factor for German companies.  
Another factor is German research institutes. Two of the biggest research institutes are the Max 
Planck Society and the Fraunhofer Institute. The Max Planck Society operate 84 institutes and 
facilities to "conduct basic research in the natural sciences, biology, humanities and social 
sciences in the service of the general public. The Max Planck Institute is a national and 
international figurehead for the German research community. More than 6,000 foreign guest 
researchers and junior researchers work at the various Max Planck Institutes each year" (Max 
Planck Society 2019). It conducts "more than 4,500 cooperation projects of the Max Planck 
Institutes with more than 5,400 partners in more than 100 countries around the world. With its 
subsidiary, Max Planck Innovation GmbH, the Max Planck Society ensures that scientific 
breakthroughs turn into economic successes. The Max Planck Innovation GmbH commercialises 
patents and technologies and supports founders in the development of new companies based 
on research findings of the Max Planck Society. Since 1979, the Transfer Agency has overseen 
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about 4,300 inventions and signed more than 2,600 commercialisation agreements. Since the 
beginning of the 1990s, 146 company spin-offs have emerged from the Max Planck Society, of 
which the overwhelming majority Max Planck Innovation GmbH has actively looked after. The 
total proceeds for the inventors, the institutes and the Max Planck Society earned around €470 
million in the meantime."  
The second major research institute is the Frauhofer Gsellschaft. “Fraunhofer is Europe’s largest 
application-oriented research organisation. The research efforts are geared entirely to people’s 
needs: health, security, communication, energy and the environment. As a result, the work 
undertaken by the researchers and developers has a significant impact on people’s lives" 
(Fraunhofer-Gesellschaft zur Förderung der angewandten Forschung e.V 2019). Around 70% of 
the Fraunhofer-Gesellschaft’s contract research revenue is derived from contracts with industry 
and from publicly financed research projects. These strong research units as well as the close 
cooperation with the companies promote the innovative strength of German companies. 
Through the cooperation between the companies and the research institutions, know-how, 
knowledge and new technologies are brought to the companies to create individual products.  
A third critical success factor of the German economy is the 'dual vocational training system'. 
The aim of such an education approach is to build up a theoretical background in combination 
with a practical training at the same time. The dual training model combines both companies 
and vocational schools. That means that the trainees will be educated at two places, namely the 
vocational school and the company. The vocational school will teach theoretical topics which 
are relevant to the education in the companies. In most cases the trainees are in the vocational 
school for two days per week, or similar in accordance with the school. The rest of the time is 
practical training in the companies (Federal Ministry for Economic Affairs and Energy 2019). The 
German dual vocational training system differentiates itself significantly from training systems 
in other European countries. According to a study, its advantages are:  
1. Recruitment of own skilled workers.  
2. Learning mix has a positive impact on education.  
3. Trade-off between occupational and job-specific qualification.  
4. High social acceptance of training,  
5. Cost reduction of the enterprises through productive achievements of the trainees.  
6. Pressure schools to adapt current practices.  
7. Broadly accepted minimum quality standards.  
8. Transition from education to employment is facilitated.  
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On the other hand, the study also revealed also disadvantages: 
1. Training market does not always cover training demand.  
2. Training is qualitatively and quantitatively dependent on the training readiness of the 
enterprises. 3. The government must co-finance education without being able to control it.  
4. Lack of cooperation between teachers and company trainers.  
5. Great formal effort to secure the system infrastructure.  
6. Consistency between education and training is not guaranteed (idw - Informationsdienst 
Wissenschaft e. V. 2001).  
The dual vocational training system has attracted significant international interest. 
The fourth success factor is recently established Leading-Edge Cluster. (Federal Ministry of 
Education and Research 2015: 6). The underlying idea is to foster cooperation between 
enterprises and research facilities which should lead to improved innovation outcomes (Rubach 
et al. 2014: 17; Federal Ministry of Education and Research 2012). "Clusters combine strengths 
and create synergies which foster research and innovation. With the launch of the Leading-Edge 
Cluster Competition in 2007, an independent jury selected 15 Leading-Edge Clusters (Appendix 
A.4) from more than 80 competition entries. These clusters receive funding of up to €40 million 
over a period of five years. Large corporations, small and medium-sized enterprises, universities 
and research facilities collaborate on projects such as solutions for energy reforms, digital 
society or adapting to demographic change" (Federal Ministry of Education and Research 2015: 
6).These Leading-Edge Clusters facilitate contacts between companies and  research institutes. 
Through these clusters SMEs and participating companies can also conduct government-funded 
R&D projects to part-finance innovation projects.  
A fifth success factor for the German economy are its specific industries. These include 
automotive mechanical engineering, chemical, pharmaceutical, food and electrical industries.  
In terms of investment in innovation in Europe six out of ten companies are from Germany 
(European Commission, Joint Research Centre, 2019). 
Despite these strong drivers on innovation in Germany, German SMEs face multiple challenges 
to be innovative. The challenges include difficulty in employing well-educated employees 
especially for digitisation. A further obstacle is caused by the flowing out of technological 
competence and experience due to the buying of German companies by foreign investment 
companies, as shown in sub-chapter 4.5 below. One additional innovation issue is the lack of 
financial resources. Besides this, SMEs also face obstacles in their market penetration. This 
means that due to more complex technologies, SMEs need to employ specialists in their sales 
team to commercialise their products appropriately to the market. For this reason, the question 
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that needs to be answered is how SMEs will maintain their competitiveness and their technology 
leadership in their individual niches while they face significant environmental challenges.  
 
4.5 The German economy: current status and future prospects 
As shown in Figure 4-1 below German companies have an obvious capability for high calibre 
innovations. This figure shows that Germany is ranked "Strong Innovators" at seventh place in 
2018, behind the innovation leaders. However, given that it was ranked fourth and called an 
"Innovation Leader" in 2016 (European Commission 2016b: 6) means that German companies 
have lost ground in their innovativeness in the European comparison in the past two years. The 
measurement framework of this parameter is shown in Appendix A.2. The performance groups 
are displayed in Appendix A.3.  
 
Figure 4-1: European Union member states innovation; source (European Commission 2018: 7) 
 
Germany is also losing ground in competitiveness in the worldwide comparison. As displayed 
in Figure 4-2 below, Germany’s worldwide competitiveness also reduced rapidly 6th place in 
2014 to 15th in 2018.   
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Figure 4-2: Germany loses ground in in competitiveness by a worldwide comparison; source: 
(Beutelsbacher 2019) 
 
The loss of innovativeness is not the only reason why German companies are not competitive. 
Industry 4.0 and digitisation are current drivers of global innovation and economy growth. 
However, the German government has been focusing on social policy instead of pursuing 
sustainable economic policies in recent years. This means the current digitalisation supporting 
infrastructure is poor in Germany in comparison because of the low investment rate in previous 
years. The World Economic Forum’s Networked Readiness Index (NRI) publishes annually the 
ICT network capability of 143 economies. The NRI analyses and assesses factors that contribute 
to development of digital information and communication technologies. Germany is ranked in 
the 13th place, behind the top countries in terms of digital development (The World Economic 
Forum 2015). Such low ranking is a bad omen for a strong economy such as Germany because 
digitisation, the associated infrastructure and economic policy constitutes the basis for 
contemporary economic growth.  
German economic growth is projected to be 1.0% in 2019 and 1.6% in 2020 (Handelsblatt Media 
Group, 2019). Reasons for this downturn include a slowdown in the global economy and the 
hanging around the UK’s exit from the EU (so-called ‘Brexit’). Many other EU member states 
grew stronger in 2018 in German comparison. For instance, Estonia at 4.9%, Finland at 2.8%, 
Ireland at 7.2% and The Netherlands at 2.9%. Further the average GDP growth of 2.4% in the EU 
is higher than that of Germany at 2.2% in 2018 (DeStatis 2019b). Also, the current global 
Germany loses in the location comparison 
Overall ranking of 63 countries 
Source: IMD 
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economic climate, such as the US and China trade dispute, a contentious and non-concluding 
Brexit and Iran’s recent actions are is fuelling market uncertainty and companies are postponing 
or failing to invest. Also the diesel affair (“Dieselgate”) of the German automobile manufacturers 
as well as the related driving bans in numerous cities has led to reduced sales figures of the 
automotive industry (SPIEGEL Online 2019). 
Furthermore, companies are planning for lower growth or expecting a loss, so that a high 
number of employees have been fired or are likely to be fired (Manager Magazin new media 
GmbH 2018; Heise Medien 2019). In addition to this, the automobile manufacturers are planning 
to produce more electric cars in the future. This causes a change in their value chains as well as 
in their business models, which decreases profits. Due to reduced component requirement in 
case of electric vehicles, the production facilities as well as the required staff capacities will need 
to be realigned. However, as the business models of automotive manufacturers change due to 
electro mobility and the accompanying digitalisation, employees with different skills sets 
particularly with software engineering and ICT will be needed, which has not been taken into 
account in previous years. Given the pivotal role of the automotive industry for the German 
economy these challenges reverberate through the whole of the German economy. 
A further obstacle for economic growth is visible in the Global Entrepreneurship Monitor (GEM) 
data. GEM reports the total entrepreneurial activity (TEA) which measures percentage of people 
in working age population who have either started a business in the last 42 months or who are 
considering starting a business within the next year (Vyas und Vyas 2019). In Germany, TEA is 
around 5% (Sternberg et al. 2018: 12).  
Another major issue is that many established SMEs are not able to find an appropriate successor. 
By the end of 2019, 236,000 SMEs owners plan to withdraw from their businesses. (Schwartz, 
2018: 1). Business start-ups are also in decline in Germany. They fell from over 1.5 million in 
2001 to 672,000 in 2016. (Schwartz 2018: 1–2). As company owners do not find a suitable 
successor, the companies are either closed or sold to foreign investors. For example, the 
company Putzmeister, founded in 1958, was sold to the Chinese company Sany Heavy Industry 
Co., Ltd. in 2012 (Putzmeister Holding GmbH, 2019). In 2013, the majority of the company 
Gildemeister, founded in 1870, was sold to the Japanese group Mori Seiki and since then has 
been managed under the name DMG Mori. A further example is the company KUKA (founded in 
1898 by Mr. Johann Joseph Keller and Mr. Jakob Knappich in Augsburg, Germany) a leading 
manufacturer of industrial robots for the automotive industry (KUKA Aktiengesellschaft, 2019). 
In 2017, the Chinese Midea Group took over the majority of Augsburg’s mechanical engineering. 
It is important to note that these foreign investments are not driven purely by monetary 
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objectives. Chinese investors seek to gain high technology to enhance the Chinese technological 
capabilities. The foreign investors have a clear objective and want to gain access to German and 
European markets through their shareholdings but also have great interest in German 
technology and in the know-how of companies. This causes the know-how to flow out of German 
companies. This development is disadvantageous for the German economy as, on the one hand, 
established companies do not want to be run by the next generation and, on the other, there 
are too few new start-ups.  
An additional obstacle for innovation is the low level of investment in education. In the past, 
social policy was pursued in the political environment rather than pursuing a future-oriented 
economic and educational policy. For this reason, social security contributions are increasing 
annually for companies, entrepreneurs and employees. According to the Federal Ministry of 
Labour and Social Affairs (Federal Ministry of Labour and Social Affairs 2018: 1–210), Germany 
offers in total 19 different social benefits to its citizens. Thus, social expenditure in 2017 rose to 
€962 billion. That is about one third of the total GDP invested in social insurance. In contrast, in 
2017 the German government only invested €17.6 billion in education and research activities 
(Federal Ministry of Education and Research 2018). This shows the extent to which schools and 
universities are underfunded. The share of public expenditure on education in GDP in the OECD 
in 2015 was around 5% (OECD 2018a: 333). This was much lower in Germany and is on par with 
countries with low economic prosperity. This means that basic and advanced technological 
knowledge is not imparted by German universities and therefore the passing graduates have 
limited abilities in key futuristic areas such as digitisation, Industry 4.0 or basic- research in 
medicine. The underfunded universities are also dependent on funding from the industry to 
conduct research.  
In this context, a distinction is made between so-called internal digitisation and external 
digitisation. Internal digitisation manages the digital mapping of internal business processes. 
External digitisation takes into account the development and production of appropriate 
technologies and products to map internal company processes. In both areas, the necessary 
infrastructure must be provided by a fast and high-performance internet in which high volumes 
of data can be quickly transferred maintaining data security. Furthermore, corresponding radio 
networks must be available for high volume mobile data exchange. Unfortunately, the internet 
speed and the mobile internet speed are not sufficiently fast in Germany. In the worldwide 
comparison of internet speed, Germany is in 25th place. (Brandt, 2017). 
Another burden on SMEs is the corporate taxes and the taxes that the entrepreneur has to pay. 
Depending on the company form, the profit of the enterprise is added to the personal income 
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of the entrepreneur and their taxable income is determined. This can lead to an increased tax 
burden. In addition to this tax burden, they also have to pay social insurance. In general, it can 
be said that the total tax burden in a company is about 30%, whereas the top tax rate for income 
tax is currently about 42%. Within OECD Germany ranks second place behind Belgium in labour 
costs on businesses (OECD 2018b: 6).  
Another hurdle for SMEs is the currently poorly educated graduates. As described in sub-chapter 
4.3, Germany has a distinct landscape of universities, research institutes and an exemplary 
education system in which companies and schools work together. These are crucial for 
innovation as well as for economic growth. From the experience of the researcher as the owner 
of an electronics SME, it can also be said that the education of students in Germany does not 
meet the requirements of SMEs, because future-oriented topics from the fields of digitisation, 
software development or even mechanical engineering are inadequately taught in the 
universities. In addition, it is very difficult to train staff due to their lack of general knowledge 
and numeracy, as well as a lack of proficiency in oral and written German language. This means 
that the pupils who want to come from the graduating classes into the companies currently do 
not possess the minimum level of training required by the desired profession. Thus, companies 
need to provide further in-company training before beginning their apprenticeship, which is not 
their job. This means that the companies have to teach the new employees the necessary basics 
in the STEM (Science, Technology, Engineering, and Mathematics) fields by means of suitable 
internal training measures. In addition, the companies must provide them the practical basic 
knowledge through further training for their subsequent work. From the experience of the 
researcher, this includes training in use of relevant software development tools, hardware 
development tools, hardware calculations, circuit calculations and appropriate social behaviour. 
On top of this newcomers to the profession demand very high salaries. Due to the small number 
of well-educated and experienced employees, salaries have become too high for a traditional 
SME to pay. In addition, employees' expectations of benefits in MNC employment such as a 
company car, retirement plans, supplementary health insurance, flexible working hours, food 
subsidies or travel allowances are now spilling over to traditional SMEs, which cannot afford to 
provide them. On the other hand, if SMEs do not offer them, they have greater difficulty in 
employing well-educated and experienced employees. Almost half of the German companies 
generally cannot fill vacant jobs with suitably trained specialists (Hardege 2018: 6). At this point, 
from the researcher's experience, SMEs have three issues to overcome. Well-trained 
salespeople who have the technical and character ability to sell innovative products and new 
services (smart services) are very difficult to recruit. Secondly, inability to pay high salaries 
comparable to those paid by multinational enterprises for such sales specialists. Third, another 
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way to sell new innovations is the internal training of employees. From the researcher’s 
experience, new innovative products or services, especially in the digitalisation environment, 
have to be commercialised though new sales structures instead of using the established sales 
channels. Furthermore, the distribution process and the stakeholder groups may be different 
for digital products and for new services than for the distribution of traditional products. The 
researcher's experience shows that it takes a long time to change the established patterns of 
thinking and behaviour of the sales staff. Many applicants do not fulfil the appropriate mix of 
technical skills and social skills such as written and oral communication, collaboration with 
others and problem-solving activities (Manpower Group Deutschland 2018: 7). These studies 
are consistent with the professional experience of the researcher from the point of view of a 
traditional SME.  
 
4.6 Innovation challenges for small and midsized enterprises 
Vanhaverbeke (2010: 1-16) describes, in various examples, how Denmark's SMEs used the open 
innovation approach to change their business model as well as to create and capture added 
value. The added value enables the innovative companies to reinvest their profits into the 
company's growth. The findings of Vanhaverbeke (2010: 9-15) demonstrate that the open 
innovation approach might also suit traditional SMEs. The open innovation approach contains 
multiple tools such as 'Crowdsourcing ', 'Innovation Campus', 'Design Thinking', 'Knowledge 
Management', 'Blue Ocean Method', 'Scenario Technique', 'Cross Industry Innovations' and 
'Outcome-Driven Innovation'. These innovation tools, in the context of the open innovation 
approach, are plausible methods to pursue innovation. Given the great variety of these 
methods, a traditional SME cannot implement all of them. Furthermore, some methods may not 
suit the individual needs of German SMEs or the person responsible for innovation may not have 
adequate knowledge about such innovation tools. Further, intellectual property rights are also 
a crucial success factor in this context. Nowadays innovations are much more complex. 
Companies often join together in innovation co-operation to work on individual projects to 
develop their own products via R&D activities. For this reason, it is important that the right 
cooperation partners are selected well on the one hand and that this cooperative structure is 
properly managed on the other. Given the SMEs’ obvious financial limitations, they have some 
specific options to finance innovation. According to Rammer et al. (2015: 1-20) companies 
should reinvest their profits to finance their innovation projects. Generally investments of profit 
into innovation follows an appropriate strategy and is dependent on the market position, 
company size, market segments and corporate goals (Hernández et al. 2015: 71–79). The special 
features in innovation projects such as a high degree of uncertainty concerning innovation 
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success, and a small proportion of tangible assets might be obstacles to external financing, 
especially loan financing (Zimmermann, 2014: 2-3). Belitz and Lejpras (2014: 1-9) advise that 
SMEs finance their innovation from internal funds, mostly by subsidised loans, by means of 
government-granted subsidised funds (Appendix A.5). German government has established 
several funding opportunities through its subsidised funds. Herewith German SMEs have the 
ability to partially offset their R&D costs. Such programmes compensate only about 40%-50% of 
total R&D costs at the company, but they serve as first start-up funding for innovation projects. 
In most cases such innovation funding programmes are available nationwide for SMEs from 
different sectors (Federal Ministry of Economics and Technology 2012: 4). Also universities and 
business-related research facilities can participate in such funding arrangements (Federal 
Ministry of Economics and Technology 2012: 4–16) 
Additionally, the demand for intellectual property rights has increased continuously in recent 
years. "The number of patents is increasing enormously while the patent office barely complies 
with the examination of patent applications"2 (Gassmann & Sutter, 2013: 4). This shows that 
intellectual property rights also play a significant role in innovation, where companies can 
maintain their individual competitive advantage from innovations. Chesbrough (2006a; 2006b) 
emphasises that patent-protected innovation or licensed innovations create added value for the 
customer and capturing value for the property rights owner company. The common strategy of 
SMEs is the protection of their knowledge and to make it inaccessible for partners by patents or 
other property rights (European Commission, DG Enterprise and Industry, 2008: 20-24). 
Generally companies have a high interest in having high protection of their intellectual 
properties (Kogut & Metiu, 2001: 248-250) in the future, because innovation also means a co-
development process with external partners, especially for SMEs. While they cooperate with 
other companies to process an innovation project the participating companies may use know-
how from each other. Intellectual property rights management is very important to avoid 
tensions in cooperation with other enterprises. According to Vanhaverbeke, SMEs have to 
protect their knowledge even if they cooperate with larger firms (Vanhaverbeke et al., 2012: 
72). This might be difficult for SMEs as it is linked with intellectual property rights costs, labour 
expenses, attorney costs and management time. The control of property rights and protecting 
the use of these rights from other firms is very expensive and time consuming. Therefore, it is 
necessary to define rules or arrangements from the beginning concerning patenting, co-patents 
or licence usage. From the researcher's perspective, intellectual property rights management is 
crucial for leveraging innovation advantages for German SMEs. An additional option to make 
                                                          
2 "The number of patents increases enormously, the patent offices hardly comply with the examination. Record prices are also 
achieved..." 
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new technologies inaccessible for others is the integration of such new technologies into new 
products that are inaccessible or not visible for potential imitators. For instance, the 
inaccessibility of new technologies can be performed through new production processes and 
new production methods such as additive manufacturing processes (MID, 3D printing, etc.) 
(Macdonald et al., 2014: 234-242). To summarise, the protection of intellectual property and 
the protection of new technologies against imitators is a major challenge for SMEs. On the one 
hand rules must be created for the use of existing intellectual property during the project period 
between the partners in cooperative innovation projects. In addition, further rules must be set 
up as the project consortium circumvents rights arising from this project for the project partners. 
In addition, companies must protect new technologies from imitators. This is very time-
consuming and very expensive because of the involvement of patent attorneys and patent 
regulations. Furthermore, companies must enforce a granted property right. If another company 
infringes the property right, the company that owns the property right must legally pursue this 
infringement and enforce that individual property right. This can be very time-consuming and 
very expensive for both companies. From the researcher’s perspective, SMEs need to think 
carefully about whether they want to protect innovation with a traditional right to protect 
against imitators, or whether newer production processes make it more cost-effective to make 
innovation inaccessible to other companies.  
For successful innovation networking and collaborating with other companies or research 
facilities are key (Lee et al., 2010: 292-294). Brettel and Cleven (2011: 253) point out that 
external partners’ knowledge and expertise play an important strategic role in the innovation 
process. Independent experts such as engineering firms, technology consultants or universities 
can help companies implement innovation projects. Suppliers are also seen as an important 
external partner for the corresponding innovation projects (Ragatz, Handfield, & Petersen, 2002: 
390; Song & Thieme, 2009: 44-57). In addition, extant research reports that business-to-business 
partnerships often  go far beyond science and technology collaboration and include value 
creation collaborations which  are a new source of knowledge and innovation that the 
companies could capture (Spithoven et al., 2013: 556). Overall, the importance of networking 
and collaboration in the innovation process in general is repeatedly confirmed, especially in 
respect of SMEs. How such innovation networks are operationally structured depends on by 
whom and how the network in managed. The network can be structured in the 'hub-spoke' 
model, which is controlled by a hub company, or in the 'multiplex' model, in which all the 
companies have more or less an equal voice (Paasi et al. 2010: 1048). But in both operational 
structures "…an important rule in managing networks is that the central firm must ensure that 
all partners are better off joining and staying in the network compared to discontinuing the 
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cooperation and leaving the network…" (Vanhaverbeke et al., 2012: 69). That requires activities 
from the initiating company which supports partners with network information, and they have 
to support partners who get in trouble during the collaboration. That means that all participants 
must treat each project partner respectfully and they have to be honest. In addition, the 
participating project partner has to be strong enough to provide requested input; they must 
have experience in project organisation and project management to succeed in a particular 
project. Vanhaverbeke and Cloodt (2006: 14) as well as Nieto and Santamaría (2007: 8) 
emphasise that inter-organisational networks are responsible for the innovation success, market 
success and commercialising their innovations successfully. Such cooperation "… shapes the role 
that suppliers, customers and other parties play in influencing the value captured from 
commercialisation of an innovation…" (Vanhaverbeke & Cloodt, 2006: 9). Very innovative SMEs 
show intense engagement in networking which is generally beneficial in foreseeing 
opportunities (van Hemert, Nijkamp, & Masurel, 2013: 437) and leads to higher innovation 
(Pullen, Weerd-Nederhof , Groen, & Fisscher, 2012: 131). If companies intend to collaborate, 
the right choice and management of partners for collaborating projects is required. 
(Vanhaverbeke et al., 2012: 69-71) Also needed is to build a trust network between the members 
(Lee et al., 2010: 298-299). From the researcher's professional experience, a collaboration 
between an SME and a large company might be complicated, because SMEs fear that large 
companies steal technology, they poach employees from the SME, or cheat it. Whereas 
cooperation on equal sized companies lead to innovation success, because both companies 
follow the same rules and philosophy in innovating activities. Furthermore, it is important to 
distinguish between the success measurement of the process implementation itself and the 
success measurement of the outcome from the innovation activity. According to Hammer (2007: 
111-123), one possible approach for the measurement of process-implementation success is the 
'Process Enterprise Maturity Model' (PEMM). The PEMM provides the framework to establish 
the process structure and guides development of a process roadmap. However, the outcome of 
the innovation activity must also be measured to ensure that the invested capital has high 
returns and I company achieves growth. The evaluation of innovation is influenced from 
innovation side-effects and the SME must decide what to measure, how to measure and collect 
the appropriate data (Enkel et al. 2011: 1162–1171). Besides the above mentioned individual 
innovation success measurements, one appropriate performance measurement system 
emphasized by Enkel et al. (Enkel et al. 2011: 1162) might be the 'Net Present Value' (NPV)3  from 
a financial perspective. A further performance measurement approach might be the Total 
                                                          
3 The Net Present Value (NPV) is a method for evaluating companies or long-term investment projects. The NPV measures the 
discounting of future cash returns on an investment to the current moment. The result is a monetary figure 
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Quality Management (TQM) system to measure the SME’s performance, their image or their 
product quality (Enkel et al. 2011: 1162–1171). But such measurement decisions must be made 
individually by the specific company and cannot be generalised for all companies or for all 
industries.  
4.7 The concept of crowdsourcing platform as an opportunity for business success 
As described in chapter 3 on page 13 above, innovating SMEs can benefit greatly by cooperating 
with other companies, universities, research institutes, innovation networks or industry 
networks. In the process, they can consult appropriate specialists for the relevant innovation 
projects to get the know-how they need in the company. It is important to involve appropriate 
people and departments linked with the innovation project at an early stage in the innovation 
activity. It is necessary that the specialist know-how is available to the company and all 
employees have easy and quick access to the specialists as well as access to the required know-
how. For these reasons, this sub-chapter will focus on the crowdsourcing approach as a possible 
tool for German manufacturing SMEs to usher in open innovation in a targeted and profitable 
way.  
Crowdsourcing means that a heterogeneous, temporally and geographically independent group 
works together to achieve a common goal. Crowdsourcing is an intrinsic part of the open 
innovation paradigm. "Crowdsourcing is an interactive strategy of outsourcing knowledge 
generation and problem solving to external actors through a public or semi-public call to a large 
group. Generally, creative themes are central, but repetitive tasks are also possible. As a general 
rule, this call is made by a website. Crowdsourcing is an interactive, community-based 
innovation strategy" (Gassmann 2010a: 6). This large group can generally be internet users or, 
more specifically, customers, consumers or members of an online community. The 'optimal' or 
necessary size of the crowd depends on the type of crowdsourcing project, the nature of the 
outsourced problem and the information required to solve it (Leimeister & Zogaj 2013: 19). 
Crowdsourcing is a new way to outsource tasks or, more precisely, value creation activities. It 
refers to the outsourcing of specific tasks by a company or, in general, an institution to an 
indefinite mass of people through an open call (Howe 2006: 1). Crowdsourcing tries to use the 
principle of wisdom of crowds and its benefits. Behind this principle, there is the idea that in 
certain circumstances a group of people can achieve better results than individuals (Leimeister 
2012: 388). The term “the crowd” here represents an undefined mass of people or problem 
solvers. Such mass of people or problem solvers come mostly from outside the company to solve 
a defined issue. Two types of crowdsourcing can be distinguished: tournament collaboration 
versus collaborative crowdsourcing. In the first case, the members of the crowd choose their 
own tasks and work independently. In the second case, members of the crowd seek other 
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members with whom they collaborate to solve the problems (Afuah & Tucci 2012: 355). The 
Figure 4-3 below shows the different roles in a standard crowdsourcing process. 
 
Figure 4-3: The roles in a crowdsourcing process, researcher’s illustration 
 
The crowdsourcing platforms are offered by crowdsourcing intermediaries. They act as 
marketers and, together with crowdsourcing companies, they break down tasks so that the 
crowd can deal with them to find an appropriate solution for the company’s problem (Leimeister 
et al. 2016b: 16). The intermediaries act as "broker" to connect the knowledge-seeker 
(crowdsourcer) and the knowledge-provider (crowdworker) by providing the necessary 
infrastructure for the crowdsourcing activities. There are more than 2,300 platforms available, 
globally reflecting a high number of job opportunities that are becoming increasingly important 
for employees and crowdworkers. Gassmann (2010) observes that the crowdsourcing platforms 
can be divided into four categories as shown in Table 4-4 below.  
Category Activities 
Research- and Development platforms 
Questions and issues about Research and 
Development will be solved  
Marketing and Design platforms 
Design of websites, logos or marketing campaigns 
will be managed 
Platforms for freelancers 
Such platforms interconnect companies and 
individual freelancers to scrutinise web-links, 
websites or create press releases. The tasks are 
varied and often not very innovative 
Idea creation platforms 
They develop solutions for a wide variety of 
industries and different problems 
Table 4-4: Different categories for crowdsourcing platforms; in according to (Gassmann 2010a) 
 
According to Gassmann (2010a: 8), there are many intermediary platforms accessible which 
provide different applications. Tables 9-37 to 9-41 in Appendix A.14 display the different 
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intermediary platforms, which represent a sample of accessible crowdsourcing platforms and 
innovation platforms worldwide. It is obvious that most crowdsourcing and innovation platforms 
are operated from the United States of America or Canada. A smaller number of such platforms 
are operated from Germany or the European Union. Crucially, most platforms are available in 
the English language. In addition, Gassmann (2010a: 10–12) highlights that some intermediate 
platforms are run by multinational companies such as Tchibo, Vodafone, Unilever, OSRAM, 
Procter & Gamble, LEGO, IBM, BMW and Peugeot. These MNCs operate their own 
crowdsourcing platforms to generate new product ideas or solve product issues, to create a 
product-brand or to establish a new product design. Given this, the crowdsourcing platforms 
listed here have been made or have been established for solving scientific questions, trading in 
copyrights, design websites or logos, providing small online surveys or keywording, or collecting 
data for retailers and other businesses. A small number of crowdsourcing platforms provide idea 
creation activities in Germany, but in the English language. These circumstances have led to the 
situation where the traditional German manufacturing SME do not find those platforms 
relevant.  
Crowdsourcing platforms invariably operate online. Leimeister et al. (2016b: 18–19) delineate 
five different German-based crowdsourcing platforms as shown in Table 9-41 in Appendix A.14. 
The micro-task platforms provide tasks with a high degree of granularity and low complexity. 
The crowdworker does not need to be a specialist to manage the task. The job is usually time-
based. In contrast, the marketplace platforms provide tasks with a high degree of complexity 
and a low degree of granularity. The client can make a qualification-based pre-selection of the 
crowdworker to ensure a minimum quality. Such kind of platforms have a marketplace attitude 
in the interaction and the communications between the crowdsourcer and the crowdworkers 
(Leimeister et al. 2016b: 18). The design platforms contain design tasks for logos, websites, 
brochures, flyers or business cards etc. The crowdworkers are selected based on qualification as 
well their design abilities. The testing platforms coordinate, mostly the testing of software 
applications, software products or software services. Such tasks are more complex and less 
granular. They require the prioritisation of the demographic or sociographic ability of the 
crowdworker. A significant feature of such innovation platforms is the focus on innovation 
development as well as on the variety of complexity. The crowdsourcer cannot pre-select the 
crowdworker for a project up-front. In this case, all members of such innovation platform are 
entitled to contribute to the project with their ideas. The innovation approach at such platforms 
is driven by a collaboration with the crowdworker (Leimeister et al. 2016b: 20). It is obvious that 
most crowdsourcing platforms which operate in Germany do not offer innovation projects 
suitable for traditional German manufacturing SMEs. Most platforms manage micro-tasks or 
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design issues. No crowdsourcing platform was found that would solve German SME-related 
issues or provide innovative solutions to them.  
From the researcher’s professional perspective, SMEs might be ready to use appropriate 
crowdsourcing platforms to solve to specific innovation issues if suitable crowdsourcing 
platforms are available. The main reason for the lack of use of crowdsourcing platforms by the 
traditional German manufacturing SME is their lack of understanding of the opportunities and 
potential benefits from the use of such platforms. This in turn is caused by a combination of 
issues, including the language in which the platforms are provided, their geographical locations 
and lack of evidence of good management of a German crowdsourcing project. In addition, some 
platforms communicate their services and their approach in such a way that for the SMEs the 
focus of services is not always obvious or understandable at the first glance. From the marketing 
point of view, SMEs that have never dealt with crowdsourcing before will not be picked up on 
these platforms. Further, most of the traditional German SMEs are family-managed and are run 
either an old or a young person. Due to the good education in the younger generation, for them 
the language in which the crowdsourcing platform is provided is no barrier to post an idea or an 
issue which can be solved on such a platform. However, the older generation owners are not 
likely to use it due to the language barriers, or mentality-based constraints.  
It should also be borne in mind that IP protection must be inbuilt on such platforms and the 
SMEs should receive solutions targeted to their problems or access to an appropriate innovation 
network which could provide specialised ideas closely related to the SMEs’ issue.  
The alternatives to the crowdsourcing platforms might be innovation networks, industry 
networks, the chamber of commerce, business consultancies or specific internet forums. 
However, none of these are as effective and efficient as crowdsourcing platforms for the SMEs 
and other stakeholders to manage their innovation projects.  
As with any new technological provision, the crowdsourcing phenomenon contains advantages 
but also risks that companies should be aware of. Gassmann (2010b: 17) emphasises companies 
doing advertising on their own behalf as one advantage. “Since crowdsourcing is a comparatively 
young innovative tool and involves a wide range of external parties, it is suitable for signalling 
the innovative nature of the company”. A further advantage is the revival of internally rejected 
ideas and incorporation of customer needs and market impulses in development of new 
products.  
Crowdsourcing has also associated risks. The overall costs of a crowdsourcing project including 
its hidden costs are much higher than those of crowdsourcing itself. It is, therefore, important 
not to use crowdsourcing projects as a single action but as part of an overall strategy, and to 
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provide the necessary financial and human resources (Gassmann 2010b: 18). Another issue is 
crowdworker motivation, because the low level of compensation and the fact that the 
participants generally have to relinquish all rights to their solutions can sometimes limit their 
personal interest in an optimal solution. A further risk might be the legal framework. The 
participants of a crowdsourcing project want to benefit from the market success of their idea, 
but the companies usually try to get the sole rights to the ideas. It is essential to communicate 
this clearly in advance and provide the crowdworker with an appropriate, reliable and 
transparent legal framework in regard to the IP management.  
 
4.8 Critical examination of the open innovation approach 
Trott and Hartmann (2009) argue that open innovation is not a new paradigm and the innovation 
management literature has been discussing it from 1960s. They observe that “…Carter and 
Williams found that a key characteristic of technically-progressive firms was the quality of 
incoming information…” (Trott & Hartmann 2009: 716). They further argue that one critical risk 
of the open innovation approach is the outsourcing of “…R&D activities due to the inherent risk 
of giving away critical core competencies to others (Trott & Hartmann 2009: 720). This is also in 
line with the researcher’s professional experience. When SMEs collaborate with large 
corporations, they must ensure that they retain their intellectual property and make it 
inaccessible to others for maintaining and enhancing their own market share. Otherwise, the 
SMEs face the risk that the large companies will take undue advantage and they may lose the 
developed technology and the associated property rights. However, such collaborations are a 
chance for SMEs to generate additional income through a smart licence system. The open 
innovation concept is not perfect, as it may involve a potential leakage of knowledge outflow. 
On the one hand, companies can collaborate with one another to maintain their market share 
and sustain their competitive advantage and on the other hand, collaborating companies can 
ensure that they keep their own intellectual property. That means that firms in “…R&D alliances 
in particular face the challenge of attempting to maintain a sufficiently ‘open’ knowledge 
exchange regime for meeting their collaborative R&D objectives, while sufficiently controlling 
knowledge flows to minimise unintended leakage of sensitive knowledge and technologies” 
(Trott & Hartmann 2009: 730). This applies also to the developed technologies, for which 
appropriate property rights can be registered if necessary. On the other hand, this also applies 
to the exchange of information between the departments, in which external partners may also 
be involved. Generally, companies have a strong interest in high levels of protection of their 
intellectual properties (Kogut & Metiu 2001; Lerner & Tirole 2005). However, sometimes it might 
be beneficial for them if the outcome of the innovation process is available to others (von Hippel 
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& von Krogh 2006). This argument is in line with Wiktor (2014) that intellectual properties must 
be accessible to the network partners and must be shared and traded between partners, 
companies or outsiders. This implies an openness of the strategic alignment by the company in 
case of intellectual property management. Wiktor (2014) argues that in the age of social media 
there is no reason why companies or research facilities protect and retain their R&D results or 
why other companies should invest in the discovery of knowledge which is already discovered. 
When companies invite others to use their innovation they set trends for new technologies and 
set standards as well as they reap the benefits of a new market standard (Huisingh, 2011). The 
software industry has been following such practice of innovation sharing for a long time in the 
form of open source software (Krogh & Spaeth 2007; West & Gallagher 2006). From the 
researcher's perspective, intellectual property rights management is crucial for innovation 
advantage, especially for German SMEs. Furthermore, the researcher believes that the SMEs 
should integrate their new technologies into new products in such a way that they are 
inaccessible or invisible to potential imitators. Lichtenthaler (2007) emphasises that protecting 
their intellectual property from other firms enables the companies to get access to new markets 
and enhance their technological position, build up their reputation, gain market share, attract 
third party contribution and grow the market. Chesbrough & Crowther (2006) Chesbrough 
(2006b), Grindley and Teece (1997) and Fischer and Henkel (2010) too believe that to generate 
value for the customer and capture value the companies should protect their intellectual 
property rights through patents and cross-licences. However, for SMEs that cooperate with large 
companies it is difficult and expensive to deal with intellectual property rights, protect 
technologies and enforce own intellectual property rights (Lee et al. 2010; Vanhaverbeke et al. 
2012).  
Finally, it can be summarised that a certain degree of openness is required for the success of a 
collaboration. In particular, when companies are involved in an innovation network, it is crucial 
how open the company is, because in innovation networks, all partners rely on the openness of 
the network members to carry out corresponding R&D projects. It is equally important that 
SMEs in particular retain their know-how and do not to lose it through collaborations with large 
companies. The companies involved, therefore, must decide their particular degree of openness 
depending on the situation and make it dependent on the trust they have built in others. 
Appropriate contracts must also be signed prior to cooperation which regulate the use of IP as 
well as the use of knowledge and technologies during the R&D project period and beyond. 
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4.9 Summary of the chapter 
The German economy has experienced stable growth since the global financial crisis in 2008- 
2009. This growth has led to a high trade surplus and increased personal and corporate wealth. 
The SMEs have played a significant role in the process by their 35% contribution to national GDP. 
The German companies invest significant amount of their turnover in innovation activities in 
many industries, which provides them competitive advantage vis-à-vis their domestic and 
international competitors. In addition to this, the German economy comprises of an extended 
local manufacturing value chain which is vital in creating business growth and prosperity for 
both the German companies and the population. Along with this economic structure, the 
German economy is helped by two large research facilities, the Max-Planck-Society and the 
Fraunhofer Institute. In addition, the German economy has a diverse landscape of universities 
and universities of applied sciences which collaborate closely with the research facilities and the 
companies. The German economy is also aided by the German 'dual vocational training system' 
in which pupils receive both practical training on the job and advanced theoretical training in 
schools. A further relevant driver of the business innovativeness is the establishment of Leading-
Edge Clusters by the German government across the country. Such Leading-Edge Clusters act as 
competence centres for innovation collaborations and innovation hubs for both multinational 
enterprises and SMEs.  
Notwithstanding these positive aspects, the German economy faced major setbacks in its 
innovativeness in European comparisons and it declined to be ranked as a “Strong Innovator” 
instead of an “Innovation Leader” that it used to be in the previous years. The German economy 
also lost ground in its competitiveness in the worldwide comparison between 2014 and 2018. In 
addition, the German economy and the German companies lost ground in the “Network 
Readiness Index,” which measures and assesses the factors, policies and institutions that enable 
a country to fully leverage information and communication technologies (ICTs) for increased 
competitiveness and well-being. One other difficulty for the German economy is that many 
company owners do not find an appropriate successor to run their business in the future. As a 
result, the companies are either closed or sold to foreign investors. The start-up rate has also 
declined significantly from 2001 to 2016. A further obstacle to German companies’ 
innovativeness and competitiveness is poorly educated employees, which is caused by the fact 
that the German government invested €962 billion in social insurance in 2017 but only €17.6 
billion in education and research activities. This led the schools and universities to be 
underfunded, churning out inadequately educated graduates. The companies consequently had 
to cope with the lack of skilled workers and still try to maintain their market share and 
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competitiveness. Under these circumstances, in the researcher’s view, open innovation may be 
a useful opportunity for German SMEs. 
Open innovation approach contains multiple innovation tools such as ‘Crowdsourcing', 
'Innovation Campus', 'Design Thinking', 'Knowledge Management', 'Blue Ocean Method', 
'Scenario Technique', 'Cross Industry Innovations' and 'Outcome-Driven Innovation'. As sated 
earlier, the literature review shows that the open innovation approach is mainly used by the 
multinational enterprises. However, as discussed above (sub-chapter 1.3, page 5 and sub-
chapter 4.6, page 30), Vanhaverbeke (2010), has shown how Danish SME “Quilt of Denmark” 
enhanced its business model through the open innovation approach to create additional value 
for the company and for their customers. Many other scholars too have observed that the open 
innovation approach might suit SMEs, if the innovation tools are SME-friendly and are tailored 
towards their individual requirements. As also mentioned above crowdsourcing is an important 
open innovation tool. This tool is offered by intermediaries who bring the crowdworker and the 
crowdsourcer together through an online platform. The intermediaries act as "brokers" to 
connect the knowledge seekers (crowdsourcer) and the knowledge provider (crowdworker) by 
providing the necessary infrastructure for the crowdsourcing activities. The crowdsourcing 
platforms can be divided into different categories based on their objectives such as for 
marketing purposes, for idea creation purposes or for R&D purposes. The literature review 
revealed that most of the crowdsourcing platforms are designed for multinational enterprises 
and are not suitable for SMEs. For this reason, this research explores and explains how the open 
innovation approach and therewith one particular innovation tool – the crowdsourcing concept 
– can be designed to support the SMEs’ innovation activities.   
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5 Methodology  
5.1 Introduction 
The purpose of this chapter is to present the research design specifications as well as the 
research methodology. It describes the research philosophy, research strategy, research 
approach, research steps and data collection and analysis methods to address the research 
questions and meet research goals. It also includes a brief discussion of alternative research 
philosophies and methodologies.  
 
5.2 Research philosophy 
The array of methodological choices available for a research of this kind are shown in Table 5-1.  
 
Table 5-1: Methodology elements; source (Saunders et al. 2009: 108) 
 
The research philosophy choice is always determined by epistemological, ontological and 
axiological positions of striving for knowledge. Epistemology is concerned with the nature of 
knowledge (Greener, 2008: 34) and it can be defined as the relationship between the researcher 
and his reality (Greener 2008: 52). "The epistemology of a paradigm refers to how the theory of 
knowledge is built in social reality" (Alghamdi, 2015: 78). It focuses on knowledge, its gathering 
processes and how it is understood. Furthermore, it shows the way to gain knowledge about 
social reality.  
Ontology is the science, the theory or the study of 'what is' and 'how it is'. That means ontology 
is the nature of reality. "The ontology indicates the assumptions that the researcher makes 
about reality and how the research looks at the reality" (Alghamdi, 2015: 78). The ontology of a 
paradigm describes the surrounding or image in which the researcher approaches the social 
Methodology Elements
Purpose Exploratory studies Descriptive studies Explanatory studies
Philosophy Positivism Realism Interpretivism Pragmatism
Approaches Inductive
Strategies Experiment Survey Case Study Action Research Grounded Theory Ethnography Archival research
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reality and grasps its nature along with what constitutes it (Alghamdi, 2015). The research 
paradigm is often defined as the “basic belief system or world view that guides the investigator” 
(Guba & Lincoln 1994: 105). In management research, there are several research paradigms and 
philosophies available each with its own set of assumptions about the way in which the research 
is undertaken. These assumptions underpin the research strategy and methods. The research 
paradigm consists of different approaches such as realism, pragmatism and interpretivism 
(Saunders et al., 2009: 109-116). According to Goles and Hirschheim (2000: 260) the pragmatism 
philosophy is a new point of view that is "… based on the proposition that researchers should 
use whatever philosophical and/or methodological approach (that) works best for the particular 
research program under study".  
Johnson, Onwuegbuzie, and Turner (2007: 117) argue that research is "Currently in a three-
methodological or research paradigm world, with quantitative, qualitative, and mixed methods 
research all thriving and coexisting". Johnson, Onwuegbuzie, and Turner (2007: 113) also 
emphasise that the "mixed research is between the extremes of Plato (quantitative research) 
and the Sophists (qualitative research), with mixed research attempting to respect fully the 
wisdom of both of these viewpoints while also seeking a workable middle solution for many 
(research) problems of interest".  
This research project is based on the paradigm of 'pragmatism' as will be explained below. The 
choice has been made with regard to the consideration of research questions to be the decisive 
criteria for selecting the ontological and epistemological orientation for the study (Alghamdi, 
2015: 79; Saunders et al., 2009: 119-121). In addition, the data collection techniques and their 
analyses are influenced by the selected paradigm. 
 
5.2.1 Pragmatism 
Wilson (2013: 10) emphasises that "the pragmatic paradigm does not align itself with any one 
philosophical stance and recognises the importance of both the physical and social world". 
Pragmatist researchers try to answer the ‘what’ and ‘how’ problem. The pragmatists recognise 
that there are many different ways of interpreting the world and undertaking research 
(Saunders et al. 2009; Rowley 2002: 17). Pragmatism, however, uses the mixed method 
approach, which makes this research approach most flexible. The pragmatist places the research 
problem and research question at the centre of the research project and uses the methods 
considered more appropriate. The pragmatist research approach seems superior in its suitability 
for this DBA thesis, because it explores open innovation in a complex environment. The research 
questions will not answer the one and only problem, but they will answer the specific problem 
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of successfully implementing an open innovation system and designing their processes. The 
pragmatic paradigm in combination with the mixed method approach is appropriate for this 
research project. 
 
5.2.2 Positivism 
Positivism and interpretivism are extreme opposites concerning both ontology and 
epistemology. According to positivism, the world is objectively given and in principle objectively 
recognisable by humans in an ontological position. Positivistic research adopts the stance of a 
natural scientist. It means that only an observable reality will lead to the production of credible 
data. The research outcome can be law-like, similar to those produced by physical and natural 
scientists (Saunders et al. 2009: 113).  
The open innovation approach in German industrial SMEs has been under-researched as the 
literature review shows. The open innovation approach is mainly used by multinational 
companies. The research is being conducted to find an appropriate way to install an open 
innovation system or open innovation approach that suits German manufacturing SMEs. As this 
research pursues a normative and not positivist question, positivist research philosophy is not 
appropriate for this research approach. 
 
5.2.3 Critical Realism 
Critical realism shares positivism’s assumption about the existence of an objective world 
independent of our ability to recognise it. However, concerning the perception of that world, 
realists tend to acknowledge that in some cases at least, knowledge can be obtained objectively.  
In understanding epistemological realism, the objective perception of an independent reality is 
possible. Realism claims the ability to eliminate the subject-dependent distortion of the 
knowledge of reality, once appropriate measures to eliminate the corresponding disturbance 
variables are found (Becker et al., 2003: 7). The ontological position for realism is that there 
exists an objective world like in the positivism stance, but mostly it is not possible to gain 
knowledge objectively as portrayed above. The epistemological stance of realism considers that 
reality is accessible to researchers through the frames of reference they apply to a specific 
situation (Jonker & Pennink, 2010: 4).  
As critical realism assumes that it is not possible to gain knowledge objectively, a research within 
this this paradigm cannot help the researcher meet his research goals. The critical realism 
philosophy, thus, seems inappropriate for this research.   
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5.2.4 Interpretivism 
The interpretive research approach epistemologically supports the researcher's view to enter 
the social world of the research participants for what is being examined. The interpretivist 
researcher is likely to interact independently with the research participants and analyse social 
actors within their cultural settings, which involve qualitative observations and subjects in 
nature (Wilson, 2013: 10). The interpretivist is the natural choice even if quantitative data seems 
to be appropriate to be collected but qualitative observation is required.  
The open innovation approach design is the action and not reaction to how and why things 
happen in the company. To answer the research questions, the interpretivist research approach 
does not seem to be appropriate for this DBA study. 
 
5.3 Research approaches 
 
5.3.1 Inductive research approach 
The inductive research approach is focused on the depth of the research context of the problem, 
which the researcher examines (Saunders et al., 2009: 61). It is a theory-building process, which 
starts with observation of particular instances. The approach seeks to find and establish 
"generalisation about the phenomenon under investigation" (Wilson, 2013: 12). Induction refers 
to the observed reality (Gill & Johnson, 2002: 38-40), while the deductive approach forms 
conclusions and rules from what is already known (Jonker & Pennink, 2010: 94).  
My rationale for choosing the inductive approach is rooted in my wish to seek a deeper 
understanding of the innovation of German SMEs, utilising my access to the relevant German 
SMEs. The deductive approach is a structured approach which requires structured interviews. I 
will collect requisite data through five in-depth semi-structured interviews with selected 
German manufacturing SMEs. The previous research in the field of open innovation in German 
manufacturing SMEs provides no prior theory from where any hypothesis can be developed. For 
that reason, the inductive research approach seems appropriate for this research project. 
 
5.3.2 Deductive research approach 
The alternative to the inductive approach is the deductive research approach. While the 
inductive approach is more flexible, the deductive approach is highly structured (Saunders et al. 
2009: 155–158). It has its origins in natural sciences and is based on creating a theory employing 
hypotheses (Greener, 2008: 16). The deductive approach starts with a prior theory and is 
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concerned with developing a hypothesis drawn from existing theories. After developing the 
hypothesis the researcher designs a research strategy to test such a hypothesis (Wilson, 
2013:13). Table 5-2 below shows briefly the differences between the deduction and the 
induction research approaches.  
Deduction emphasises Induction emphasises 
Scientific principles 
Gaining an understanding of the meanings humans 
attach to events 
Moving from theory to data A close understanding of the research context 
The need to explain causal relationships between 
variables 
The collection of qualitative data 
The collection of quantitative data 
A more flexible structure to permit changes of 
research emphasis as the research progress 
The application of controls to ensure validity of data 
A realisation that the research is part of the research 
process 
The operationalisation of concepts to ensure clarity of 
definition 
Less concern with the need to generalise 
A highly structured approach  
Researcher independence of what is being reached  
The necessity to select samples of sufficient size   to 
generalise conclusions 
 
Table 5-2: Differences between the deduction and the induction research approaches; source 
(Saunders et al. 2009: 127) 
 
5.4 Research strategies 
Table 5-3 below displays how different research questions relate to different research tools. 
Choosing a research strategy 
Research strategy Form of research question 
Experiment How, why 
Survey Who, what, where, how many, how much 
Archival analysis Who, what, where, how many, how much 
History How, why 
Case study How, why 
Table 5-3: Illustration of different research strategies; source: (Rowley 2002: 17) 
 
5.4.1 Research tool Survey 
Saunders et al. (2009) emphasise that a survey is frequently used in business and management 
studies and is a research tool associated with the deductive approach using quantitative data. It 
is a common research tool to answer ‘what’, ‘who’, ‘where’, ‘how much’, or ‘how many’ 
questions as the picture above shows. In contrast to Saunders, Kothari (2004) emphasises that 
the survey tool is also often connected to exploratory and inductive research and it can also be 
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of a qualitative nature using either an inductive (open) or a deductive (pre-structured) approach 
by conducting in-depth interviews and online surveys.  
There is significant literature on innovation by multinational enterprises. The above literature 
review also reveals a paucity of research on open innovation by German manufacturing SMEs. 
Therefore, this research project adopts a two-step data collection strategy to get a 
comprehensive understanding of the use of open innovation by German manufacturing SMEs. 
The interviews are conducted on a one-to-one basis, with open-ended questions for qualitative 
data collection. The in-depth interviews involve experts but allow a great degree of flexibility to 
benefit from their knowledge on how the selected SMEs execute open innovation successfully.  
The second research was a survey on a larger sample size of manufacturing SMEs across 
Germany. Such survey will be conducted by structured questionnaires. The rationale for this step 
is to confirm the propositions that emerged from the interviews of five German manufacturing 
SMEs.  
 
5.5 Techniques for data collection 
The purpose of this sub-chapter is to describe what specific data will be collected, and in what 
detail. As described in the chapters above, the research strategy follows multiple steps.  
To answer the question  
How can the German manufacturing SMEs execute the open innovation approach to 
enhance their competitive advantage? 
The researcher needed to understand the essence of successful use of open innovation by the 
interviewed SMEs. It was expected that these interviews will generate a set of insights and 
findings. Furthermore, the researcher expects a particular business behaviour in the 
environment of innovation management activities. The first step of a qualitative approach 
provides more interesting and insightful answers and the researcher restated such answers as 
'emerging propositions' which were  tested as a hypothesis and answer the research question 
by collecting quantitative data using a questionnaire sent out to a large number of German 
manufacturing SMEs across Germany.  
The mixed method approach uses both qualitative and quantitative data collection to analyse a 
parallel or sequential phenomenon. The quantitative data was analysed quantitatively and the 
qualitative data was analysed qualitatively independent from each other. The results and the 
findings from the qualitative data collection stage build the basis for further investigations. 
According to Saunders et al. (2009: 109: 152) and Wilson (2013: 11) the mixed method approach 
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(qualitative and quantitative) is highly appropriate to answer particular research questions in 
the pragmatism research philosophy.  
 
5.5.1 Semi structured in-depth interviews 
Based on the literature research the semi-structured interviews, as the first step of the data 
collection, have been conducted. To get an impression of the innovation of the respective 
companies, the researcher issued a questionnaire to the interviewees prior to the interview. The 
purpose of this questionnaire was to provide administrative information such as functions and 
responsibilities in the respondent's company, number of employees, the availability of an R&D 
department and average re-investment of turnover in innovation per year. Getting this 
information before the interview was not difficult as companies are in the professional network 
of the researcher. The master copy of this questionnaire can be found in Appendix A.7. After the 
administrative questions were answered positively, the interviews were recorded by a sound 
recorder. The permission to do so was given before the start of the recording by means of a 
declaration of consent. After being given permission to record the interview by the interviewee, 
the questionnaire was used for the semi-structured interview. The questionnaire can be found 
in Appendix A.8. The dimension of the questionnaire was assigned to a five-point Likert scale to 
which the words “almost”, “always", "often", “sometimes", “seldom" and "never" applied, as 
well as the words "strongly agree", "agree", "undecided", “disagree" and "strongly disagree". All 
questions were formulated as closed questions. In addition, the interview was enriched by 
further questions via an interview guide. Depending on the answers given, further questions 
were asked by this guide. After all the interviews were conducted, each interview was 
transcribed based on the sound recordings. An exception was made by one interviewee who did 
not allow sound recording. In this case, all answers were captured by the researcher in written 
form, so that they were included in the evaluation of the interviews.  
 
5.5.2 Online survey 
The second set of data was collected through an online survey of German manufacturing SMEs. 
At this stage, the research project collected quantitative confirmatory data from SMEs. The 
findings of this research will show the convergence and the divergence between the open 
innovation approaches of large corporations (by the literature review) and SMEs (by qualitative 
and quantitative data) as well as the way to successfully use a method of the open innovation 
system. According to the European Industrial R&D Investment Scoreboard 2016 (European 
Commission 2016a), the following industries (industrial engineering, mechanical engineering, 
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healthcare equipment and service, chemicals, general industrials, pharma and biotech, 
automobile and parts, electronic and electrical equipment, software and computer services) 
invest major amounts of money to execute R&D projects and innovation as shown in Figure 5-1 
below. 
 
Figure 5-1: Industries investing major amount of money in innovation; source: (European 
Commission 2016a) 
 
Industries such as “Bank” and “Support and Services” were excluded in the investigation since 
they are not related to manufacturing companies. To be able to draw up a questionnaire of small 
and medium-sized enterprises in these sectors already mentioned, the subject matter was 
derived on the basis of the literature research as well as on the basis of the quantitative 
interviews found in Appendix A.9. Additionally, the term ‘innovation’ includes areas such as 
innovation culture, financing of innovation projects, industrial property rights and intellectual 
property management, the measurability of innovation success and the advantages and 
disadvantages of open innovation which have been tested. The study refers to medium-sized 
enterprises. As explained, a classification of SMEs in accordance with §267 HGB has been made, 
referring in this case to companies with between 1 and 249 employees. With respect to the 
regional analysis, the quantitative survey was set up across the Federal Republic of Germany.  
The total population of companies to be surveyed in Germany was determined on the basis of 
data from the 'Bisnode Hoppenstedt' database (Bisnode Deutschland GmbH). In total, 53,967 
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companies are to be expected. Since WZ2008 (Statistisches Bundesamt 2007) were used to 
obtain a detailed breakdown of all relevant companies, duplicates are found in this population 
as some companies have been registered several times in so-called main groups and subgroups. 
These duplicates were eliminated by a duplicate analysis so that a total population of 45,609 
companies can be assumed for this survey. Since not all companies in Germany are present in 
the 'Bisnode Hoppenstedt' database, the sample deviates. This means that the number of 
companies that could be attributed to individual sectors differs from the actual companies. A 
personalised online survey was chosen as a survey method. The online survey enables the 
highest possible number of survey units to be included. At the same time, the response 
generated from this and stored in the IBM SPSS database forms the basis for statistical 
evaluation. The personalisation enables an accurate assignment of the questionnaires to the 
companies to again contact the companies that have not completed the questionnaire in time. 
The downstream analysis of the data has been done anonymously. For the survey the web-based 
survey platform '2ask' (see www.2ask.de) has been used. The managers of the companies were 
explicitly mentioned. These were identified by name in the email cover letter to whom the link 
to the survey was sent. The questionnaire for the quantitative data collection is subdivided into 
a total of seven parts as displayed in Table 5-4 below. The entire questionnaire for the 
quantitative data collection can be seen in Appendix A.12.  
Part of questionnaire Topic of questionnaire 
Part 1 General questions about the term innovation 
Part 2 Question about the innovation culture 
Part 3 Questions about open innovation 
Part 4 Questions about financing of innovation 
Part 5 Questions on the protection of property rights 
Part 6 Questions about the measuring the success of innovation 
Part 7 Questions about advantages and threats of the open innovation approach 
Table 5-4: Heading of the survey questionnaire groups 
 
The online survey was conducted as an anonymous three-step study. In the first stage, the 
survey was conducted as a written online survey of all 45,609 companies. This took place 
between 31 May 2017 and 7 August 2017. The companies that did not respond to the written 
survey were asked to complete the questionnaire in a second step with a correspondingly 
courteous reminder email. A total of 247 companies completed the questionnaire by 31 June 
2017. On 3 July 2017 a second reminder action was carried out. This was initiated on the basis 
of an automated reminder by email. The second stage of the survey ran from 3 July 2017 to 31 
July 2017. A total of 367 companies participated in the survey. The companies that did not 
respond to the second written reminder were asked to participate in the survey in a third step 
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with another correspondingly polite reminder email. A third reminder action was carried out on 
26 July 2017 to indicate the extension of the survey until 7 August 2017. This was initiated on 
the basis of an automated reminder by email. A total of 371 companies returned the online 
questionnaire by 7 August 2017.  
 
5.5.3 Technology review of crowdsourcing platforms 
The technology review of the existing crowdsourcing platforms is firstly based on a technology 
description, which also includes the role of the participants and generally describes the system 
of crowdsourcing platforms. Secondly, the technology review shows the application and displays 
a variety of platform types. The high number of available platforms are grouped in a few 
categories to show streamlined activity. In the third step of the review the researcher has 
analysed multiple possible alternatives to a crowdsourcing platform to give an overview of the 
additional options. Furthermore, the technology review analyses in detail a few of the 
crowdsourcing platforms and displays various items of the platforms to generally show the 
benefits, the risks for SMEs while using the platforms and the usage costs in the next sub-
chapter. Finally, the analysis results have been justified and ranked towards the most valuable 
crowdsourcing platform for SMEs. Figure 5-2 below shows the structure of the technology 
review.  
 
      Figure 5-2: Structure of the technology review for crowdsourcing platforms 
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5.6 Ethical considerations 
The author involves his professional network. This means the researcher partly involves his 
business partner such as supplier, customers and innovation partner. Furthermore, some 
interim results could be pilot tested in the researcher’s own company, which is actually a 
traditional German manufacturing SME. This might be a difficult situation because of the ethical 
issue, even when a closely related business partner is involved in such a research project. 
According to the University of Portsmouth's ethical considerations (Tindall 2012: 1–5) the 
research study will be conducted under the research ethics policy of the University of 
Portsmouth http://www.port.ac.uk/research/ethics/. As described above the introductory 
letter will be sent to the targeted companies, introducing the purpose of the DBA study as well 
as providing the relevant details of the participating universities, University of Portsmouth and 
University of Reutlingen. Furthermore, the researcher will inform the interviewees upfront in 
writing about the uses of the research and the beneficial impact of it for German manufacturing 
SMEs. All conducted interviews will be performed based on a signed agreement. The author of 
this thesis will commit to maintain confidentiality through his signature. All information will be 
treated confidentiality and anonymously at all places including at the University of Portsmouth, 
ESB Reutlingen and when with the author and his mentors and supervisors. All social and cultural 
differences will be highly respected and treated equally by the author. Furthermore, all rights 
and interests of the research participants will be protected and respected. The author will avoid 
causing any harm and unnecessary interferences.  
Before an interview is conducted, the respondent will be informed orally and in writing about 
the background of the research project and about the interviewer’s profession. The researcher 
will inform the interviewees that all answers are voluntary, so that they may refuse to answer 
the question if the answer reveals corporate strategies or includes any strategic information. 
Within the contacting phase, the potential participant will be informed about the purpose of the 
study (research), the aim (content), main aspects of the interview according to the prepared 
interview guideline and the reason for the choice of this person.  
Before the interview is started, the respondent will be (again) informed about the ethical aspects 
of this research and their voluntary participation, the measures to ensure confidentiality and 
anonymity of the data and the opportunity to withdraw from participation and prevent the use 
of given information by the researcher at any time. In addition, he or she will be asked for 
consent to record the interview via digital recorder.  
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5.7 The translations  
Prior to the interviews, the researcher collated information on the target companies such as 
‘function in the company’, ‘number of employees’, ‘average of re-invested turnover in R&D 
activities’ and ‘existence of own R&D department’ to ensure that the interviewees were able to 
provide the information needed to answer the research questions. The interview questions are 
listed in Appendix A.7 in Figure 9-3. The interviews as well as the subsequent online survey were 
conducted in the German language. The English translations of the interview questions as well 
as the survey questionnaires are in Figure 9-4 in Appendix A.8 and Figure 9-5 in Appendix A.9 
respectively. 
 
5.8 Summary of the chapter  
Table 5-5 below shows the summary of the research methodology. The highlighted columns 
represent the considered methodology elements in each methodology layer.  
 
Table 5-5: Overview of the methodological justification; own illustration 
 
 
  
Methodology Elements
Purpose Exploratory studies Descriptive studies Explanatory studies
Philosophy Positivism Realism Interpretivism Pragmatism
Approaches
Strategies Experiment Survey Case Study Action Research Grounded Theory Ethnography Archival research
Time horizon
Data collection Interviews Observation Secondary data
Mixed Method 
Research 
(Quantitative and 
Qualitative)
M
et
ho
do
lo
gy
 L
ay
er
Deductive Inductive
Cross-Sectional Longitudial
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6 Results 
6.1 Introduction 
This chapter and its sub-chapters deal with the results of the semi-structured in-depth 
interviews and the online survey. First of all, the question areas were summarised in clusters to 
give the reader an overview of the topics. The question areas are identified through the 
literature review. The answers to the interview questions were summarised and presented in 
tables, in text form and in graphics. All relevant tables and graphics are cross-linked to the 
relevant appendices. The results of the interviews are summarised in a table based on the 
defined clusters.  
Based on the literature review, the survey questions are also grouped and the results from the 
online survey presented accordingly. The results are statistically evaluated using a one-sample 
t-test, their positive or negative values as well as for their statistical significance. These one-
sample t-tests are carried out for all considered industries, as well as for all company sizes. In 
order to rule out the self-selection bias during the online survey, a test was carried out and its 
results are also reported.  
As already described above, crowdsourcing has been identified as an appropriate tool for open 
innovation for German SMEs in this thesis. For this, the researcher investigated some important 
R&D related crowdsourcing platforms through a 'Target Product Profile Analysis' and based on 
the findings of this analysis conceptualised a new crowdsourcing platform for German SMEs. 
This new platform’s conceptualisation has been informed by the results of the interviews and 
the online survey as well as by the results of the 'Target Product Profile analysis'. The new 
crowdsourcing tool is presented both in a spread sheet and as detailed textual explanation later 
in this thesis.  
 
6.2 Innovation as a growth driver (Qualitative Interviews) 
The question of whether innovation should lead to company growth is answered on the basis of 
the semi structured in-depth interviews. The total population of respondents for the qualitative 
interviews is n=5 (Eisenhardt 1989: 532–550). To preserve the anonymity of the interviewees, 
they have been made unrecognisable by an acronym. That means the abbreviation C1 stands 
for company 1, the abbreviation C2 stands for company 2. Table 9-5 in Appendix A.10 displays 
the cluster in which the questions of the qualitative interviews have been divided. The questions 
can be separate in nine innovation-relevant clusters such as (1) 'Importance of Innovation', (2) 
‘Reason for Innovation', (3) 'Innovation Culture', (4) 'Innovation Process', (5) 'Commercialisation 
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of innovations', (6) 'Measurement of innovation success', (7) ‘open Innovation and tools’, (8) 
'Collaboration with external partner' and (9) 'Financing of Innovation'.  
 
Cluster 1: The Importance of Innovation 
As mentioned earlier, SMEs are under competitive pressure from multinational enterprises or 
from foreign companies in the same industry sector. For this reason, the innovation might be of 
specific importunate for the company's management. The foreign companies can offer similar 
products at a lower price level due to their country-specific advantages. On the other hand, the 
larger national competitors may have competitive advantages due to their size, market 
penetration, human resources or financial resources. This means that SMEs must always be 
more innovative (and smarter) than their competitors or multinational enterprises to be able to 
survive on the market in the long term. The above-mentioned question is thus directed to the 
company strategy and asks how concrete the issue of innovation is anchored in the corporate 
strategy. Three interviewed companies informed that innovation is ‘very concretely’ anchored 
in the company's strategy as shown in Figure 9-6 in Appendix A.11 and further two SMEs stated 
that the topic 'Innovation' is only ‘concretely’ anchored in the company's strategy.  
The original text based on this displayed translation which is marked with numbers can be found 
in the footnotes below. All surveyed SMEs answered that innovation is an important part of the 
company's strategy. C1 mentioned that this is so, because they have to compete against 
international competitors especially from foreign countries4. C2 too mentioned it and said that 
that is why it involved other stakeholders into their innovation process5. C3 too agreed and 
informed that it involved their youngest employees to be aware to the view of the 'Generation 
Y'6 toward a particular topic7. C4 reported that only the management of the company defines 
the corporate strategy and the issue of innovation is solely handled by it8. The company specific 
responses to this question are in tables 9-6 to 9-8 in Appendix A.11. Finally, all surveyed SMEs 
claim that innovation is a business objective. But only three out of five SMEs consider innovation 
                                                          
4 "... is very specific ... Because as a medium-sized company we have to prove ourselves on the market every day against our 
competitors, especially from abroad...". 
5 "... There are also others involved at the moment... pure the vision of doing this is sometimes one side, but ultimately those who 
are directly in contact with the customer, have to deal with different parties, so they have to talk to the individual and then 
develop a concept." 
6 Generation Y is the population cohort or generation that was born between 1980 and 2000. This generation is also referred to as 
the Millennials.  
7 "... Very concrete... We have the management meetings and then the "young savages", who then bring the perspective of 
Generation Y into the development process of the company..." 
8 "... Only the management dictates the company's strategy...". 
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as a corporate mission. A company should have both a short-term as well as a long-term strategy 
for it to adapt to the changing market conditions over time. At the same time, SMEs innovation-
strategy and innovation-management have to be integrated into its overall strategy to be able 
to respond to the changing customer needs with innovative products or services. C2 Informed 
that Innovation projects are first proposed to sales and development teams, as it is very much 
adapted to market changes. The senior management, however, has the final decision-making 
power over new innovation projects9. C4 informed through innovation the company provides 
appropriate customised product solutions10. This means that in regard of the importance of 
innovation three SMEs said that innovation is ‘very important’ driver for business growth and 
further two that it is ‘important’ as shown in Figure 9-7 in Appendix A.11. In this regard, C2 
informed "That the technology of other products and projects is considered as a driver for new 
developments. New projects have a technical impact on future projects and on products. 
Without innovation, we could not compete the price pressure". C4 informed that his company 
always incorporates technologies from previous projects into new projects. C5 confirms the 
arguments from all other respondents that innovation is an important driver for company 
growth, because his customers expect innovativeness either from their products or from the 
processes to meet the product performance or price11. 
 
Cluster 2: The reason for innovation 
Four SMEs stated that they do business in a market environment in which they have to be 
innovative to survive against their competitors as well as to maintain the customer's satisfaction. 
Only one companies reported that how much they innovative depended on the industry sector 
in which they operate as shown in Figure 9-8 in Appendix A.11. 
All interviewed companies concurred that they operate in an industry field in which they have 
to be innovative, because sometimes the customers expect innovativeness from them and 
sometimes the respondents have to improve their production processes by process innovation 
to provide an attractive price level for the products. C1 and C5 reported that they have to be 
innovative because their customers presuppose a particular intensity of innovativeness12. C2 
                                                          
9 "...Innovation is anchored in our corporate goals... [they] are primarily driven by the head of development [department] and the 
sales management. Less of the [general] management... In the end, the [general] management has the final decision in the 
strategic direction...". 
10 "... part of the company's goal to provide the customer with a holistic solution for his requirements [to deliver]." 
11 "... Innovation is important as a driver for business growth... our customers expect a high degree of innovation from us... 
innovation [means] always business growth...". 
12 "... Yes. We are in a market environment in which we have to be innovative ... Our customers simply assume that...". 
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observed that he innovates because the company is 'attacked' by its competitor's pricewise as 
well as technology wise13. C3 is mainly working for the automotive industry. For this reason, they 
concentrate less on product innovation and more on process innovation to improve their 
production processes to meet the customer's price expectations14. C4 reported that his company 
operates in a very competitive market. For this reason, it provides mainly customised products, 
which is less price sensitive. However, its customers expect a very high level of product 
innovations15. Four surveyed SMEs pursue innovation to develop own products or services as 
shown in Figure 9-9 in Appendix A.11 by question 1.7. But only one SME does not develop its 
own products or services. Own products have an enormous impact on the market penetration 
for SMEs. In contrast to pure service providers, SMEs with their own product portfolio can also 
independently generate new markets or new market segments. Service provider that do not 
offer an own product portfolio are always dependent on their clients. Own product strategy is 
being pursued by most of them. C1 and C4 informed that they conduct innovation projects to 
create own products with a high involvement of the customer or end user of the product16. C2 
too mentioned that he is developing his own products and concentrates on customised products 
and customised solutions17. C3 too does this with the involvement of external development 
service provider. C3 identifies it as the main innovation objective. For this C3 alongside with the 
involved development service provider process the innovation project.  
The company specific responses to this question are in Tables 9-9 to 9-14 in Appendix A.11. The 
term 'innovation' is understood differently in different contexts and thus has a different meaning 
for everyone. On the one hand the term 'innovation' can mean the creation of new processes 
and new products or services or the development of new business models. On the other hand, 
the term ‘Innovation’ can mean the improvement in those. C1 reported that innovation is a 
creation part of new products and new processes as well as the improvement of them18. The 
                                                          
13 "... The company is" attacked "by competitors. Therefore, the price and the technical execution of the products always decide [of 
the market failure or of the market success]..." 
14 "...Well, it depends, since a large part is automotive industry ... And that Of course, it also means that you have to have your 
production processes up-to-date, whether in terms of software, connection systems and all sorts of things, so there is no question 
of whether I want to be innovative or something else, there is already one clear target from the market..." 
15 "... We come from a market with a very high level of competition, but we decided for ourselves: We don't want to constantly 
indulge in this gruelling, mangled price war - and looked for niches..." 
16 "... It is very important that our users are involved very deeply in development projects. And basically the whole secret of our 
success is: ask the customer for their requirements..." 
17 "... on the one hand we develop our own products ... increasingly customer-specific products..." 
18 "... New processes yes, in any case, improvement of existing products in any case, permanent ... Improve processes, improve 
existing processes - yes..." 
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topic business model innovation and diversification are less important for C1's innovations 
activities19.  
C1 and C3 execute mostly product and process innovation, but less business model innovation20. 
Furthermore, C1 reported that the competitiveness of his company has improved, and he is able 
to maintain the market position since it executed product and process innovation21. C2 and C4 
also see the creation of new products, services and new processes within the concept of 
'innovation'. In addition, C2 also seeks to improve existing products and processes. Furthermore, 
C2 is also generating new products and services from existing technologies in term of 
innovation22. C2 mentioned that he undertakes both innovations concurrently23. C3 informed 
that new products or services are generated in the innovation process, and that the process of 
production shifts also plays an important role in maintaining the price advantage24. C5 observed, 
"…if new products and services allows it, we also derive new business models from it". C4 
reported that his SME execute partly all three types of innovation, depending on the customer's 
requirements25. Furthermore, C5 understand the term innovations as a concept "to provide the 
customer with the right solution for their requirements. "26. 
The motivation of SMEs to innovate is complex. It ranges from improving product quality and 
technology leadership to expanding and consolidating its current market position.  
The company specific responses to this question are in Figures 9-10 to 9-14 in Appendix A.11.The 
SMEs have diverse objectives if they execute an innovation process. Some companies follow the 
goal to achieve a quality leadership, a cost leadership, a market leadership, a technology 
leadership or simply they would keep their competitiveness in the market. C1 informed that his 
SME would achieve the quality leadership and the technology leadership. The respondent 
wishes to achieve market leadership but he knows also that this objective is difficult to achieve, 
especially for a traditional SME. An additional important goal is to keep the competitiveness in 
                                                          
19 "... less new business models..." 
20 "...certainly first and foremost product and process innovation ... we would also like to make business model innovations, but we 
are still at the very beginning..." 
21 "... the product and process innovation improves your competitive situation ... so, with our innovations we can simply set ourselves 
apart from the competition...". 
22 "... services ... improving existing products ... creating new products ... new processes ... improving existing processes ... generating 
new products and services from existing things..." 
23 so through our innovations we can simply set ourselves apart from the competition. We see the innovation activities product and 
process innovation equally. When new products are developed, the processes usually have to be adapted or new processes have 
to be defined. That is also always a chance to practice process innovation..." 
24 "... New products or services, whereby, as I said, the improvement of processes in production is also an important part ... that it 
is product, service-related, and of course the manufacturing process, that it is much better to manage..." 
25 "...As I said, the business model, which I would put in a new or whatever way of thinking, is still that the customer no longer has 
to worry [care] about anything ... So in principle we have all three areas in there..." 
26 "... Creation of new products and new services ... Improve existing products ... If new products and services allow it, we also derive 
new business models ... the customer always has the right solution for his requirements or problem to deliver....". 
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the market27. C2 reported that he would achieve the quality leadership and the technology 
leadership28. He reported also that his SME will never achieve a cost leadership or a market 
leadership, because such objectives are unreachable for a traditional SME29. C3 informed that 
his first goal is to increase the turnover if he run an innovation process. The quality leadership is 
also a significant factor. He reported also that the cost leadership is identical with the process 
innovation. If the process has been improved, that production costs has been reduced also30. C3 
emphasises also that an additional important goal is to keep the competitiveness in the market 
by executing innovation. He informed also that his objective is not to achieve the market 
leadership, because it is also unreachable for a traditional SME31. Instead of the previous 
interviewed C1, C2 and C3, C4 would achieve definitely a market leadership if his SME execute 
innovation. A cost leadership of the execute process innovation is not in his focus32. C5 reported 
also that he would keep and improve the competitiveness in the market. He mentioned also, a 
market leadership is unreachable for a traditional SME33.   
                                                          
27 "...quality leadership in any case ... market leadership is certainly the goal somewhere, but of course always difficult for an SME 
... technology leadership - yes, but definitely ... and then a competitive advantage is very, very important...". 
28 "...quality and technology leadership..." 
29 "...In our opinion, cost or market leadership is not possible for an SME..." 
30 "...Bringing sales up, I mean, that's the be-all and end-all, the goal ... Quality assurance is a very important factor ... Cost leadership, 
that's clear if the processes ... if you manufacture very cheaply..." 
31 "... the competitive advantage, I would see that it is also a big factor ... I cannot say that it is a market leader..." 
32 "... So if, of course, a market leadership, which we then take over ... A price leadership in the sense not..." 
33 "... Maintaining a competitive edge and expanding accordingly ... In my opinion, striving for market leadership is not feasible for 
an SME..." 
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Cluster 3: Innovation culture 
As mentioned earlier innovation culture is one of the important factors for executing innovation. 
Innovation culture contains several aspects such as encouragement of employee's innovation 
by the management, responsibility of innovation, integration of employees into innovation 
topics, as well as the in-company communication of innovation success of particular employees. 
The survey reveals also that the managing director is mostly responsible for innovation by four 
SMEs. Additionally, the head of the R&D is also responsible for the innovation at three SMEs. 
That means that both, the managing director and the head of the R&D are responsible for 
innovations as shown in Figure 9-15 in Appendix A.11. But none of them appointed an innovation 
manager or set-up a department for innovation. This is due to the fact that traditional German 
SMEs do not employ a person to be primarily responsible for innovation because, as described 
above, financial resources and the lack of well skilled employees do not allow the occupation of 
such positions in SMEs. From the practical experience of the researcher, it can be said that the 
innovation in certain SMEs are more likely to be guided by the technological point of view and 
in other SMEs are more likely to be guided by the commercial point of view. For the former, the 
technical solving of a task is therefore in focus, whereas in the latter more care is taken to ensure 
that all investments, including investments in innovation, are amortised as quickly as possible. 
Which of both mentioned SME-characters are more likely successful on their particular market 
cannot be measured at this stage of research?  
An innovation process could involve different SME-internal stakeholder such as the sales force, 
the marketing and development departments as well as the senior management team. They 
responded that several individuals within the company are involved into the innovation project, 
but only one of them is responsible for the innovation. C1 reported that the managing director, 
the product manager and the head of R&D are responsible for innovations34. C2 mentioned that 
the managing director have the final decision-making power. However, the head of the 
development is mainly responsible for innovation projects35. C3 reported that also the managing 
director in cooperation with the head of the development as well as all line managers are 
involved36. Only C4 informed that solely the managing director is responsible as the driver for 
                                                          
34 "... management ... product management ... research and development department..." 
35 "... In the company, the head of development is responsible for innovations ... The management is rather commercial and has the 
final decision-making power in the corporate strategy..." 
36 "... the management and research and development management and production management is also involved..." 
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innovations37. C5 informed that the managing director along with sales and project department 
are involved into the innovation38.  
In regard to Figure 9-16 in Appendix A.11, two SMEs reported that they involve employees from 
finance into innovation. Employees from the production are involved in four SMEs as well as the 
line manager will be involved in four companies. Only two SME reported that they involve 
employees from the marketing as well as only one out of five companies involve the head of the 
marketing. It is noticeable that four SMEs involve its head of the sales and four companies 
involve the employees from sales. From the professional experience of the researcher, the 
integration of the head of sales as well as the sales employees in innovation projects is 
meaningful and is very often seen in practice. The head of the sales and its employees have good 
contacts to selected key customers (or key user) with whom the innovation project can be 
discussed and maybe realised. Furthermore, this key customer can also draw certain advantages 
from this innovation project if he is involved in the project at an early stage. The head of sales 
as well as its employees play a role of a mediator between the development and the selected 
key customer to connect both sides knowledge wise. In addition to this it is noticeable that four 
SMEs involve its employees form the development. The intensity of involvement of each 
participant is depending on the innovation topic as well as of the innovation-project progress.  
Table 9-15 in Appendix A.11 shows the involvement of the employees of the development as 
well as the intensity of the involvement. It is noticeable that four companies involved the 
employees of the development from the beginning of an innovation project. Only one SMEs 
does not involve the employees from the beginning, but they are involved depending on the 
innovation topic. This may be caused due to the business model of the company C5. Table 9-16 
in Appendix A.11 shows the involvement of employees from the research department. Two 
companies have no research department in the strict sense. Three SMEs involve their employees 
from research departments in innovation projects. As a rule, developments in an SME are carried 
out in the development department. The research department, which are found in multinational 
companies, conducts pre-development or basic research required for product development. 
From the professional experience of the researcher these preliminary product developments or 
basic research in traditional SMEs are also carried out in the development or they employ 
research institutions to run particular basic-research activities. Table 9-17 in Appendix A.11 
displays the involvement of the head of the sales as well as Table 9-18 in the Appendix A.11 
shows the involvement of the sales employees. In both tables it is noticeable that four SMEs 
                                                          
37 "... yes, it's up to me ... I'm the driver...[The company owner]" 
38 "... With us, the management is responsible for innovations ... The Sales and the project planning department are involved in 
innovation activities..." 
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involve their head of the sales as well as their sales employees. It is important to emphasising 
that the sales staff have close relationship to possible key user or to important customer which 
can draw certain advantages from the innovation project. Table 9-19 in Appendix A.11 show that 
four SMEs do not involve the head of the marketing in their innovation projects. Three SMEs do 
not involve also the employees of the marketing as shown in Table 9-20 in Appendix A.11.  
Table 9-21 and Table 9-22 in Appendix A.11 displays the involvement as well the intensity of 
involvement of the staff from the production facilities. Table 9-21 show that three SMEs involve 
their line managers whereas four SMEs involve their employees from the production facilities as 
shown in Table 9-22 in Appendix A.11. From the researcher's professional experience of 
innovation management, it is very important for the production line manager and his staff, to 
exchange their views during an innovation project to determine how the newly developed 
product could be optimally produced. It is also very important to have good grasp of existing 
production processes, so that the new product can fit well in companies’ production schedule. 
Furthermore, the product development department must also know on which existing machines 
the newly developed product can be produced to minimise investment in new production 
machinery to produce the new product. 
Table 9-23 in Appendix A.11 shows the involvement of the financial analysing department39. 
Three SMEs do not involve its controlling department. From the professional experience from 
the researcher that just two companies involve its controlling department might be that a 
traditional SME owns no controlling department in a strictly sense. This means that in most 
traditional SMEs the controlling issues will be execute by employees who have the ability and 
the capacity to do so beside its main activities. In some traditional SMEs the controlling issues 
will be operate by the accounting department or by the managing director itself. Such two SMEs 
who involve its controlling department into innovation do so from the beginning of an 
innovation project.  
The interviews also revealed that the employee involvement is one of the most important 
factors in innovation management. As soon as possible the management involve the relevant 
employees so that better innovation results can be achieved. In innovation management it is 
crucial that the innovation process involves employees also from departments which are not 
directly responsible for innovation. The employees can be employed in the line production or 
the purchasing department. C1 stated that the employees from other departments are involved 
                                                          
39 It means an internal financial analyst and the related department. 
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based on the need of their expertise. He involves the employees from the production line to 
scrutinise production possibilities to ensuring that this new innovation can be integrated into 
existing production processes or that the new product is feasible for production40. C2 involves 
the employees from departments which are not directly responsible for innovations only 
information wise. They cannot give any advice or feedback which have any impact to the 
innovation41 C3 and C4 emphasise that they also involve such employees from the beginning of 
an innovation project42. C5 reported that he involves his employees from other departments 
only topic wise or in some cases he involves the employees from other departments from the 
beginning of an innovation project43. Unfortunately, he did not specify any criteria for this.  
Besides the involvement of employees into an innovation project the communication of 
employees-related innovation success is also very important to perpetuate innovation success 
and to make employee feel involved. This means that four SMEs do this as shown in Figure 9-17 
in Appendix A.11. 
The interviews revealed also that the communication of innovation is done because it is felt that 
this makes employees to bring new ideas or insights into an innovation project. C1 informed it 
is a challenge to 'tickle' the employees so that they can spit out everything they have in their 
mind and bring themselves in into an innovation project. He also informed that it is very 
important that the employees get the opportunities to implement new ideas44. C2 informed that 
the innovation from the employees are definitely supported by the company via incentives 
which are highly valued by them45. Furthermore, the good ideas suggested by employees are 
communicated in such a way that the employee is seen as a specialist in his department or 
throughout the company. This motivates them to get involved even more in future projects46. 
C3 does not support explicitly any innovation from its employees, whereas C4 does it but does 
not provide any incentives. C5 stated explicitly that his company does not give any extra support 
to any innovation from his employees. Staff is expected to display innovativeness on their own. 
This is reinforced through 47the communication of a new ideas, of a new solution or of an 
innovative approach to solve an issue.  
                                                          
40 "...usually more subject-related ... then you have to consider: How can you approach the project properly? What kind of solutions 
do we have? 
41 "... Employees are integrated into innovation activities depending on the topic or simply information wise..." 
42 "... So I would say: from the beginning and permanently..." 
43 "... We involve the employees in the innovation activities right from the start .... or can only be subject-related..." 
44 "... to ‚tickle‘ the employees that they spit out their brilliant ideas and gets involved here ... of course they also have the 
opportunity to implement this accordingly..." 
45 "... Yes, innovation activities from the employees are promoted ... Mostly through incentives that are of interest to the private 
sector..." 
46 "... Furthermore, good ideas are communicated in such a way that the employee is seen as a specialist in his department or in the 
entire company ... they can play a special role in future projects..." 
47 "... No. We do not promote our employees 'innovation activities ... We require our employees' innovation activities...". 
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C1 accepts that the company wide communication of an innovation which comes from an 
employee is very important but unfortunately this does not happen enough in his company48. In 
contrast both C2 and C3 informed that in their companies, innovative employees are announced 
regularly, and it enhances their self-value. The management supports the employees whose 
innovation is not welcomed for other departments49. C4 reported that each employee will be 
announced internally during a monthly formal meeting50. Also, C5 stated that innovations are 
communicated internally at least during a project51. 
 
Internally funded programmes 
To maintain the motivation of the employees to keep their innovativeness, multinational 
enterprises run internally funded programmes. Only two interviewed SMEs have established 
such programmes as displayed in Figure 9-18 in Appendix A.11. The respondent from all other 
companies informed that they do not provide any structured funding programme52.  
 
Employees get room for innovations 
Whereas all interviewed SMEs provide room for innovation, by means such employees are 
provided space and time for particular innovation from their management or from their 
supervisor as expressed in Figure 9-19 in Appendix A.11.  
As shown in Figure 9-20 in Appendix A.11, three SMEs invest between 10% and 29% of its human 
resources into innovation projects and one further company invests between 30% and 49%. 
Unfortunately, one surveyed SME had No information on this.  
Open space for innovation means that additional time is given to the employees within their 
working hours to develop or to try out new ideas. However, open space also means that the 
employer financially supports these new ideas and thus gives the employees the opportunity to 
implement their new ideas into innovative products and processes. C1 stated that the 
                                                          
48 "...Frankly speaking, Too little..." 
49 "... The employees are named in the company and the associated innovation is shown ... The management level also protects the 
employees if the new innovation does not get off so well or very badly in other departments..." 
50 "... Yes ... First of all, anyway, generally through the conversations that take place, but we also have lunch together every month... 
where they are discussed..." 
51 "... Yes. Innovations that come from employees are communicated internally ... Mostly it is done during an in-house test operation 
of a customer project...". 
52 "... fixed incentive programmes, such as company suggestion schemes or things that award prizes, we don't have that ... No. We 
have not established any support programmes because we require our employees to be innovative...". 
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employees get additional project-based time (more than 10%) to try out new idea53 whereas C2 
reported that in his company it is about 30%-49%. This is how innovation is integrated into daily 
work.54. C3 informed that he does not know any such percentage given to his employees55. 
Contrary to this, C4 stated that his employees get approximately 10% of their working hours for 
innovation as well as the company invest also approximately 10% of the total human resources56. 
C5 reported that the company invest between 10%-29% of the entire human resources. But this 
company do not provide specific time allowance for this57.  
 
Time investment for employee-creativity 
If a SME invests a certain part of its human recourses into innovation the company shall also 
provide time to the employees for creativity. In regard to the Figure 9-21 in Appendix A.11, three 
SMEs invest between 10% and 29% of the working time for creativity. Unfortunately, two 
surveyed SMEs could not comment on the investment of time investment for employee-
creativity. 
Time for creativity is very important. The employees need time for valuable ideas. In the same 
framework the company should give additional time, space and resources to the employees 
which are closely linked to the innovation process. C1 reported that the idea creation process 
occurs during working hours or during the day-to-day projects. There is no specific time provided 
for creativity. He points out that his employees have good ideas in the downtime or early in the 
morning. He cannot provide any percentage of the working hour in which the employees are 
creative.58. C2 reported that his employees get approximately 10%-29% of its working time for 
creativity59. But the idea creating process or 'innovation' has been not integrated into the 
working hour-model and it has been not integrated into the individual annual objectives for the 
employees. It is integrated into the daily project work60. C3 informed that he is not able to 
provide any specific percentage for the creativity activities. He stated also that sometime 
employees invest 50% or 100% of its working time for creativity, but only during certain periods. 
                                                          
53 "... a bit, yes, yes. So project-related..." 
54 "...30% -49% ... The employees have time for innovations during the daily projects..." 
55 "... I really can't answer. I don't know ... I can't even name a percentage ... that will be a lot of time and sometimes a little..." 
56 "... I would say: 10 percent of their working time ... about 10 percent of the human resources can be invested in these innovation 
or topic-specific innovation projects..." 
57 "...10% -29% of our human resources ... we have not established working time models for our employees' innovation activities..." 
58 "... Rather by the way ... It just happens, yes. And then we try to get it almost permanently ... Or somehow maybe at the weekend 
or while brushing our teeth..." 
59 "... 10% -29% of working hours.." 
60 "... The topic of innovation was not integrated into the work tasks or the goals to be achieved. It is integrated into the daily 
projects..." 
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But finally, he cannot announce any percentage range of the working hour for creativity61. C2 as 
well as C4 informed that their employees get approximately 10% of its working hour for the 
creativity process62. C5 reported also that his employees get approximately 10%-29% of its 
working time for creativity. In regard to particular projects, they will get around 50% of the 
working time63  
 
Financial investments into innovation projects 
The investment on innovation depends on a company’s financial resources. Three SMEs re-
invest between 10% and 15% of their annual turnover into innovation projects as shown in 
Figure 9-22 in Appendix A.11. Remaining two re-invest between 1% and 9% on it.  
The percentage of how much of the turnover an SME invests in innovation projects provides an 
indicator of the company's innovation. The interviewed SMEs re-invest approximately 10% of 
their annual turnover in innovation projects as displayed in Table 9-24 in Appendix A.11. 
 
Controlling of innovation partner 
Even if companies run cooperation, it is naturally that they try to control their partner to some 
extent to be sure that they achieve their individual goals. Four SMEs stated that they control 
their innovation partner in accordance to the project progress during an innovation project as 
displayed in Figure 9-23 in Appendix A.11. Only one SMEs control their partner in accordance to 
the project goal.  
C1 stated that he partly tries to control his innovation partner to achieve the innovation project 
objective64. C2 and C5 too reported that they control their innovation partner in regard to the 
project progress to achieve the innovation project objectives65. C3 informed that the innovation 
partner has certain degrees of freedom at the initial stage. But during the project progress C3 
controls the innovation partner to achieve the defined project objectives66. C4 too reported that 
                                                          
61 "... Difficult, so it would be a general judgment. I mean, if there is a lot now, then ... I'll say: Sometimes you sit there and spin ideas 
with someone ... Now keep going, then he will definitely use a relatively large amount of 50 or 100 percent of the working time 
over a certain period of time, because there are no other people involved at all right now, so it is difficult to set such a time 
schedule, I couldn't limit it or anything, but it is also directed to the need..." 
62 "... I would say: 10 percent of their working time..." 
63 "... 10% -29% of the working time for creativity ... Sometimes it can be 50% or more...". 
64 "... basically the goal is already defined at the end or at the beginning..." 
65 "... Depending on the progress of the project, we try to control our external partners in order to achieve the defined development 
goal..." 
66 "... would say: The first step is open ... Then depending on the progress of the project..." 
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he controls his project partner from the beginning of the project. Otherwise the risk is too big 
that the innovation project will fail67. 
 
Cluster 4: Innovation Process 
 
The definition of an innovation process 
In regard to innovation, multinational enterprises carry out well-structured and often 
sophisticated innovation process well-embedded into respective innovation eco systems as 
showcased in Appendix A.6. Such well-structured innovation process is not found in traditional 
SMEs. Four interviewed SMEs too stated that they do not have a defined innovation process 
with which to identify trends, new technologies or new services to create new products as 
expressed in Figure 9-24 in Appendix A.11. Only one SME reported that it followed a defined 
innovation process to develop new products.  
C1 stated that his SME internally defined no innovation process68. He reported that there are 
some standard parameters to be applied if he receives a customer requirement or if he has a 
new idea for product improvement. However, the new product development then follows an 
unstructured innovation process69. C2 too stated that his SME defined no innovation process. 
Innovation are always executed as per customer requirements in an innovation project70. C3 too 
informed that his SME defined no innovation process71. C4 reported that each project goes 
through a so called 'Continuously Improvement Process' (CIP). (German: KVP Prozess). This 
means that each project is scrutinised for its improvement potential72 without any defined 
innovation process. C5 too stated that his SME does not have a defined innovation process73. 
 
 
  
                                                          
67 "... We actually try from the start to always do this together ... according to the motto"do it", there is a very high risk that this 
may develop in the wrong direction...". 
68 "... No. There is no fixed structure..." 
69 "... always parameters or key points. If there is a basic product idea somewhere or their is a requirement from the market, we 
just have to decide how we can create a new product..." 
70 "... No. We don't have a defined innovation process. Most of the time this happens in the projects..." 
71 "... Not really, no..." 
72 "... CIP for example. Every project, at least one larger project goes through the CIP process..." 
73 "... No. We don't have a defined innovation process..." 
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Follow a particular innovation process 
But if such SMEs execute an innovation project, three SMEs follow a procedure which is specified 
by other involved project partner, for instance by government subsidised funded innovation 
projects as shown in Figure 9-25 in Appendix A.11. Two SMEs follow no particular innovation 
process.  
Table 9-25 in Appendix A.11 shows that SMEs follow innovation process, independent of any 
internally defined innovation process. The interviews revealed that most of the SMEs follow a 
particular innovation process which is driven by government subsidised funds. This means that 
if a SME would receive a funding-amount for an innovation project, it will have to follow and 
execute as per the process laid down in funding guidelines. Only two SMEs have defined partly 
an innovation process in their Quality Management System in accordance to DIN EN ISO 
9000:2015 as shown in Table 9-25 in Appendix A.11.  
 
Employees know the innovation process 
In both cases the employees are not aware explicitly of the defined innovation procedure. Two 
SMEs reported that their employees know the defined innovation process when the company 
executes an innovation project as shown in Figure 9-26 in Appendix A.11. 
To follow a particular innovation process, the employees have to be involved in the process 
description. This means that the employees have to be fully aware about it no matter if the 
process is driven by a government granted subsidy or it is defined in the quality management 
system. Table 9-26 in Appendix A.11 shows the state of the innovation process knowledge for 
the employees. It is published that the employees from three SMEs do not know the innovation 
process.  
 
Importance of the intellectual property rights 
In regard to intellectual property rights, three SMEs stated that intellectual property rights play 
an important role for the company as shown in Figure 9-27 in Appendix A.11. Only one SMEs 
reported that intellectual property rights are moderately important. 
Intellectual property rights, brand names, or trademarks protect new developments or 
innovations.  However, the enforcement of a property right is a big hurdle for small companies, 
especially in foreign countries. SMEs have constraints to screening the market or to scrutinise 
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the competitors to judge possible copyright infringement. C1 confirmed this74. He added that 
copyrights provide a unique selling point to his products, makes his marketing activities more 
effective, enhance his company-image in the market and helps him in response to call for 
tenders75. On the other hand, C2 stated that copy rights are moderately important for his 
company, but he has obtained a few patents and some copy rights76. He relies more on 
Trademarks or brand names to support the marketing activities in particular industries77. He also 
recognises some difficulties to enforce copy rights for SMEs78. C3 too observed the copy rights 
are important, but not very important for his company, because his SME provide products which 
can be copied very quickly by the Asian enterprises or by his own customers. For this reason, the 
company C3 have to sell new products very quickly and spread them very fast in the market and 
make them available to new customers79. However, C3 own its own patents, mostly across 
Europe80. C3 informed that copyrights generally are a suitable item to raise a market barrier for 
his competitors in the same industry81. C4 stated that copyrights are not important for his 
business. At the end of a customer's project the C4 leaves it to the customer to go or not for a 
copy right registration82. C4 has recently started to register copyright for its new products, but 
they do not own a copyright for previous developed products83. C5 stated that copyrights are 
important, but they do protect only new developed (measuring) methods and technical 
procedures. The protection of new products is less important.84. C5 too observed that copyrights 
are not able to create market barriers for competitors, because of inability of SMEs to enforce 
them85.  
 
  
                                                          
74 "...Yes, that's very important ... How useful it is is another question, because how I can ultimately enforce these protective rights 
is again on another sheet of paper..." 
75 "... sales argument or contributes to the image..." 
76 "... property rights are only of limited importance to us ... Nevertheless, we have our own patents or other property rights..." 
77 "... But we only register protective rights to a limited extent. Mostly we register utility models or trade marks, which are then 
used more in marketing..." 
78 "... We see the difficulty in the traceability and enforceability of property rights for SMEs..." 
79 "... Important ... Not very important, simply because we also have products where we just have to be quick [in the market] ... So 
are these mostly customers who violate the property rights? [Respondent C3]: Yes." 
80 "... So most of what we do is Europe-wide..." 
81 "... Do you see property rights as a general, suitable measure for SMEs to generate corresponding market entry barriers for 
competitors? [Respondent C3]: Yes..." 
82 "... It is ultimately the customer's decision..." 
83 "... Do you already have patents or industrial property rights, ... [Respondent C4]: No..." 
84 "... property rights are important to us. We have registered property rights to protect new processes..." 
85 "... In my opinion, a property right is not a suitable measure for an SME to create barriers to entry because there is a lack of 
enforceability..." 
 70 
The treatment of copyrights 
One SME has established a defined procedure for securing intellectual property rights while 
three others have not done so as shown in Figure 9-28 in Appendix A.11.  
Intellectual property rights, brand names or trademarks could be very important for SMEs to 
protect their knowledge as well as to create market barriers for their competitors. For this 
reason, the process to secure such copyrights might to be embedded into a particular innovation 
process in SMEs. C1 stated that he has included the explicit establishment of a copyright in a 
particular innovation process86. C1 establishes copyrights, but in an unstructured manner87. C2 
reported that the treatment of copyrights is not explicitly anchored, because the C2 follows no 
defined innovation process88. C3 too reported that his SME does have not explicitly defined the 
treatment of copyrights in his innovation process. He mentioned the treatment of copyrights is 
project-related and depends on the customer89. C4 stated that his SME cannot secure any 
copyright related to an innovation, because he surrenders all rights to his customer from a new 
innovation90. C5 reported that the treatments of copyrights are not explicitly anchored into the 
innovation process. His SME does not establish copyrights regularly. It does it only occasionally91.  
 
Cluster 5: The commercialisation of innovations 
 
The commercialising of developed products 
Four SMEs reported that they commercialise their new products or services immediately after 
the project finalisation as displayed in Figure 9-29 in Appendix A.11. Only one SME stated that 
its innovations have been commercialised after several years of project finalisation. This is due 
to the specific business model of this SME, in which the commercial success can come only after 
a few years for certain customer-specific developments. The professional experience of the 
researcher too is that the commercial success of such customer-specific development projects 
is strongly dependent on the marketing capability of the SME's customer.  
The commercialisation of an innovation or of a new developed product is important, especially 
for SMEs. In regard to the innovation progress the companies could commercialise the 
                                                          
86 "... Not firmly anchored. We do it, yes, but it is not a precisely defined process..." 
87 "... Yes, of course, somewhere, not structured, but more experience values that you have somewhere..." 
88 "... No. Registrations of industrial property rights are not explicitly anchored in the innovation process..." 
89 "... No, it is always related to the individual project..." 
90 "... no, no, that would be a disaster ... we transfer the [IP] rights to the customer with the construction..." 
91 "... No. Patent applications are not anchored in the innovation process ... We do not register property rights continuously, but 
rather sporadically..." 
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innovation to different time scales. It could be at the end of the innovation process, in the middle 
if the innovation process or some years late after finishing the innovation process. C1 informed 
that his SME commercialises some innovations even before he has finished the entire innovation 
process, so that the customer can implement certain of its own requirements into the 
development process. For this reason, C1 is able to commercialise certain products before the 
innovation process is finished92. C2 stated that one of the company’s goals is to commercialise 
newly developed products in an early stage to the innovation process. Mostly directly after 
finishing the innovation project, because his management is mostly cost driven93. C3 tries to 
commercialise newly developed products after finishing the innovation process94. He reported 
also that such progress is dependent on his customer. Some customers require new products 
and some not95. C4 reported that the commercialisation is closely linked to generation of 
production process for the new product. For this reason, the commercialisation-duration could 
be half a year or one year96. C5 stated that his SME commercialises innovations or new 
developed products immediately after finishing the innovation project in cooperation with his 
customer97.  
 
License distribution for the innovation commercialisation 
One SME reported that it commercialised the innovation several years after the project 
finalisation as shown in Figure 9-29 in Appendix A.11. It could be due to its unique market 
structure as well as the influence of stakeholders such as customer, competitor, supplier or 
others. One way of commercialisation could be the marketing of new innovation by distributing 
licenses or other copyrights. Only one SME distributes licences to commercialise their 
innovations as expressed in Figure 9-30 in Appendix A.11.  
C1, C2 and C4 emphasise that their SMEs distribute no licenses or other copyrights to protect 
their innovations98. C3 informed that his SME distributed licenses in the past which was a 
complex process. For this reason, he concentrates on a well-defined distribution channel and 
                                                          
92 "... Sometimes we commercialise even before the end of development..." 
93 "... The corporate strategy is to commercialise the innovations and new product developments immediately after the end of the 
project, as our management is very commercially cost-efficient..." 
94 "... I would say standard developments like that, what comes out of your own, goes much faster..." 
95 "... depending on the customer base or something, that changes..." 
96 "... It can also be half a year, a year in between, because then it is very true that it can and should only be included in the next 
machine generations..." 
97 "... together with our customer immediately after the end of the project, because we find the innovations in the customer projects 
again..." 
98 "... No, there is no. We do not issue any licenses or other protective rights to commercialize our innovations." 
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negotiates sophisticated sales contracts99. C5 reported that his SME distributes no licenses and 
commercialises its innovation only through customer's projects100.  
 
Market entry barriers towards the innovation commercialisation 
The success of innovation commercialisation is also related to, to what extend do SMEs face 
market entry barriers. Three SMEs face market entry barriers due to too strongly entrenched 
competitors and two companies face these because of stringent regulatory norms. Two further 
SMEs are restricted as they are unable to get appropriate certification need. One of these is 
constrained by the wrong market assessment as shown in Table 9-27 in Appendix A.11.  
Literature shows that SMEs often have constraints in commercialising their products due to 
strong competitors, lack of access to new industries as well as lack of financial resources and 
human resources to. They too face commercialisation difficulties in spite of their innovations. In 
case of C1 it is due to strong competitors and regulatory and certification restrictions101. C2 
reported that his SME face market entry barriers due to low competitor prices102. C3 informed 
that his SME faces market entry barriers due its inability to secure product and regulatory 
approvals103. Furthermore, he recognises no significant issue by import restrictions104. In addition 
to this the C3 have no market entry barrier due to strong competitors105. In contrast, C4 stated 
that his SME have no issue with strong competitors or required approvals. His major market 
entry barrier is the customers who are too lazy to adopt new technology106. C5 reported that his 
SME face market entry barriers due to strong competitors as well as due to a wrong market 
assessment107. Such market entry barriers hamper SMEs in their commercialisation process.  
 
 
                                                          
99 "... Is this a complex process ... [therefore] the process is more limited to contract negotiations..." 
100 "... No. We do not issue any licenses or other protective rights to commercialize our innovations ... Commercialization always 
happens through the corresponding customer project into which an innovation has been incorporated...." 
101 "... some of our competitors ... official approval, especially in the international area ... required certificates ... new product tests..." 
102 "... We repeatedly experience barriers to entry due to overly strong competitors because they have greater financial scope and 
can sometimes place products more cheaply on the market..." 
103 
"... Rather, especially approvals..." 
104 "... restrictions on imports to other countries, that's for sure, but I don’t know that it would have happened to us that we had a 
problem..." 
105 "...I’m in the area of strong competitors, I don't even see it as a drama..." 
106 "... convenience, take part, if there are still decision-makers in a certain age structure who may still have three or four years, 
who of course say: No, I don't want to deal with that anymore - then they block it..." 
107 "... Yes. We mostly experience market entry barriers through too strong competitors ... Sometimes it is also wrong market 
assessments...." 
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The contribution of innovation turnover towards the annual regular turnover 
As shown in Figure 9-31 in Appendix A.11, one company informed that innovations executed in 
the last five years contribute 31% to 40% to the annual turnover. He mentioned also that this 
percentage varies depending on the product and the customer. Sometimes, the customer needs 
a special training to use this product108. Another respondent stated that the management in his 
company is very impatient and therefore the sales force has to commercialise innovations in a 
short time manner109. In this case the five years contribution to the annual turnover is between 
11% and 15%110. C4 reported it to be between 21% to 30%.111. C4 and C5 informed that they 
cannot tell precise turnover contribution from innovations112.  
 
Cluster 6: The Measurement of innovation success 
As mentioned earlier there are various approaches available to measure innovation success. As 
Figure 9-32 in Appendix A.11 below shows, three SMEs do measure the innovation success, 
whereas two companies do not measure the success of an innovation. 
 
Key performance indicator 
Key performance indicators (KPIs) are an appropriate measurement tool to measure the 
outcome of the innovation process. Three SMEs emphasized that the innovation turnover as 
well as the contribution to profit would be an appropriate KPI to measure innovation success. 
Furthermore, one company emphasized that the number of copyrights is an appropriate 
measure of innovation success as well as the influence of existing products or processes as 
displayed in Figure 9-33 in Appendix A.11.  
  
                                                          
108 "... around 30 to 40 percent ... Products that we have, some of which are very application-specific, are very advice-intensive, 
which in some cases also requires further training for end customers..." 
109 "... Our management is always very impatient, i.e. our sales department is driven to commercialize the innovations as quickly as 
possible..." 
110 "...11% -15% in the next 5 years..." 
111 "... I would maybe put it at 21 to 30 percent in five years..." 
112 "... I cannot generalise it ... This question cannot be depicted due to the business model..." 
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The measurement of innovation success gains maximum benefit and advantage from the 
innovation process. There are various approaches available to measure the innovation process 
itself as well as the implementation of the innovation process as shown in chapter 2. C1 informed 
that he measures innovation success according to innovation turnover, meaning to what extent 
innovation contributes to regular annual turnover. Furthermore, he measures success according 
to the established copyrights, as well as the influence of innovation on existing and established 
products or processes113. C2 stated that he already defined key performance indicators such as 
'innovation turnover', 'degree of influence on existing products and 'degree of influence on 
existing processes'114. Moreover, he traces the innovation transfer to future innovation projects 
or newly developed products115. C3 emphasized that he measures innovation success only by 
innovation turnover116. Neither C4 nor C5 measure innovation success117. However, none of the 
interviewed SMEs regularly used appropriate KPIs in innovation.  
 
Cluster 7: The open innovation approach and its tools 
The open innovation approach is a useful approach often used by multinational enterprises. Four 
interviewed SMEs have heard about it as shown in Figure 9-34 in Appendix A.11.  
C1 said that he had heard the term ‘open innovation’ at different advanced technology cluster 
conferences as well as at different events at the Fraunhofer Institute118. However, C1 was unable 
to explain the meaning of the term open innovation119. C2 emphasized that he also heard of the 
term open innovation during different networking events, also at advanced technology 
clusters120. C2 was able to provide a reasonably good explanation121. C3 too had heard it through 
internet platforms122. C4 through the Fraunhofer Institute, cutting-edge technology cluster 
                                                          
113 "... What is added to sales ... Number of registered property rights ... Influence on existing products or processes..." 
114 "... Yes. We measure the success of innovation ... We have defined key figures such as increased sales, technological leaps and 
influences of innovations on new technologies as well as the influence on processes..." 
115 "... I also see the innovation success in terms of technology transfer to other products or projects..." 
116 "... since we also have a calculation of the product, we measure the sales of the new products for the first time, which we have 
achieved with them..." 
117 "... I don't know if you can measure it, but we don't measure it..." 
118 "... Yes ... at various information events ... Leading-Edge Cluster „it's OWL“ and at the ... event of the Fraunhofer Institute..." 
119 "... Can you say what you personally understand by the term Open Innovation? [Respondent C1]: Not really yet..." 
120 "... Yes. I have heard of the term open innovation ... I have heard of it in connection with networking events and also in various 
lectures..." 
121 "... We understand a certain openness towards certain partners who have the appropriate technological competence. These are 
partners who are open to disclosing certain technologies but also to use them and who can live the concept of sharing know-how 
and technology..." 
122 "... Open innovation in principle on the platform [Internet]..." 
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meetings and during events from the Chamber of Commerce123. Only C5 had never heard of the 
term124.  
 
Knowledge of the term open innovation 
The open innovation approach contains several innovation tools such as 'crowdsourcing', 'design 
thinking' or 'outcome-driven innovation'. Most of the surveyed SMEs have moderate knowledge 
of such innovation tools.  
Most of the interviewed respondents knew the term ‘scenario technique’ (three), ‘knowledge 
management’ (two) and ‘crowdsourcing’ (two). ‘Design thinking’, ‘blue ocean method’ and 
‘cross-industry’ innovation are less well known (one) within the surveyed SMEs. The tool 
’outcome-driven innovation’ is not known to any surveyed SMEs.  
C1 emphasized that his SME does not use any innovation tools of its own to conduct an 
innovation project125. C2 too does not do so, because C2 is not familiar with innovation tools. 
Sometimes C2 tried to understand the knowledge management tool, but SMEs C2 and C5 never 
used such tools for its innovation processes, because they do not know about such innovation 
tools126. C3 emphasized that his SME never used an innovation tool in the past127. Additionally, 
C4 emphasized that his SME tried to conduct an innovation project by using an innovation tool, 
but they did not implement such a tool, because the daily business was too time consuming128.  
 
Source of input for innovation projects 
All of the surveyed SMEs (five) get their input from their own experiences. Four SMEs get their 
input for innovation also from their customers, or from their own employees, as well from 
cooperation with universities. Three SMEs get it from innovation networks. Only two SMEs get 
their input from competitors, as well as from research facilities or from suppliers.  
  
                                                          
123 "... if it is somewhere now, and that's the way it is, it happens automatically to a certain extent, whether it's via Fraunhofer, „it’s 
OWL“ or the chamber of commerce..." 
124 "... No. I've never heard of the term open innovation....". 
125 "... I'd rather say no..." 
126 "... We don't use any of these tools because we don't know them. Every now and then we have dealt with knowledge 
management..." 
127 "... No..." 
128 "...Oh Yes, we want it more and more in order to get more structure with it, but sometimes we are caught up in day-to-day 
business..." 
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Usage of third parties’ copyrights to run innovations 
In open innovation it is sometimes necessary that the innovating company uses licences from 
others to execute its innovation project. Only two SMEs said that they use licences from third 
companies for its innovation. However, three companies informed that they do not use third 
party licences for their innovations as shown in Figure 9-36 in Appendix A.11.  
C2 stated that his SME only uses licenses from others to develop software for its own 
innovations, because it was more economical129. C3 reported that they do use third party 
licences to run their own innovations130. Respondents C1 and C4 informed that that their SMEs 
do not use third party licenses or other copyrights right now131. C5 stated that his SME uses only 
software licences from others to run customised standard projects, but not for running its own 
innovation projects132.  
 
Cluster 8: Collaboration with external partners 
Collaboration with external partners is a significant fact in the open innovation environment. 
That means the innovating SME will open its company's boundaries to let new insights into the 
company. For this, four companies cooperate with their customers. However, three SMEs intend 
to cooperate with their suppliers. Two SMEs cooperate with universities. One SMEs reported 
that they cooperate with research facilities. None of the surveyed SMEs cooperate with their 
competitors. Two SMEs informed that they cooperate with external development providers. No 
surveyed SME intends to cooperate with start-ups or with spinoffs, which will be often seen in 
case of multinational enterprises as shown in Table 9-28 in Appendix A.11.  
In addition to the above-mentioned results with regard to cooperation with others, SMEs define 
rules for their cooperation activities. Respondents C1 and C2 both stated that their SMEs protect 
their cooperation with partners through individual cooperation contracts as well as with non-
disclosure agreements (NDAs)133. C3 reported that he only negotiates NDAs, but not individual 
cooperation contracts134. C4 does not use either a cooperation contract or an NDA. C5 informed 
                                                          
129 "... Yes. In the area of software development, we use licenses from other companies ... The proximity to the license was 
exclusively economic, since it was the cheapest alternative..." 
130 "...Yes..." 
131 "... So far not yet...". 
132 "... No. We do not use any licenses or other property rights of other companies ... we use software licenses to create customer-
specific automation software..." 
133 "... Yes. Before we enter into a cooperation, detailed contracts and NDAs [Non-Disclosure Agreements] are agreed ... These are 
detailed cooperation contracts..." 
134 "... Exactly, yes, definitely. That's what we said, these non-disclosure agreements..." 
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that he negotiates both an NDA and a detailed individual cooperation contract before he starts 
a cooperation135.  
 
Geographical regions of cooperation 
In the context of cooperation with others, as Table 9-29 in Appendix A.11 shows, five SMEs 
cooperate regionally as well as nationally. Only one SMEs stated that his SME also engages in 
international cooperation. 
C1 and C2 both reported that their SMEs intend to cooperate mostly regionally and nationally. 
During previous innovation projects they cooperated mostly regionally with cooperation 
partners136. Additionally, C2 intends to cooperate with international cooperation partners only 
in case of software development projects137. C3 reported that his company cooperates only with 
regional universities in the south of Germany138. C4 cooperates 90% with regional universities 
and other innovation partners139. C5 stated that his SME cooperates with regional partners140.  
 
Acquiring an external innovation partner 
It is noticeable that five SMEs get their innovation partner through innovation networks. Three 
companies gain their innovation partner from cutting-edge technology cluster as well as from 
recommendations. Only one SME gains its innovation partner from calls for tenders as seen in 
Table 9-30 in Appendix A.11. 
C1 informed that his SME found innovation partners through recommendations from other 
companies as well as from innovation networks and believes that access to relevant innovation 
networks is a prerequisite141. C2 reported that his SME acquires an innovation partner through 
high performance innovation network (Cutting-Edge clusters) as well as by recommendations 
from other companies142. While SMEs C1 and C2 acquired their partners from recommendations 
from innovation networks, C3 did it through recommendations and close contacts with local 
                                                          
135 "... Yes. Before we enter into a cooperation, detailed contracts and confidentiality are agreed ... detailed cooperation contracts..." 
136 "... regional and national ... meanwhile more regional..." 
137 "... international university cooperation are planned for possible software developments..." 
138 "... Bavaria, Nuremberg, University of Applied Sciences Nuremberg..." 
139 "... very, very, very strong regional..." 
140 "... research projects are implemented regionally..." 
141 "… then we have recommendations, especially the exchange with business colleagues and technology clusters ... if you have the 
appropriate access to the networks. That is the basic requirement ” 
142 "… We mostly win our innovation partners through the innovation networks and technology clusters in which we operate. 
Sometimes they are recommendations”.  
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universities143. C4 acquired its innovation partner through innovation networks and events from 
cutting-edge clusters144, whereas C5 stated that he acquired its innovation partner usually by 
recommendations from other companies, by regional innovation networks as well as through 
calls for tender145.  
 
Cluster 9: Financing of innovation 
As previously described, there are various options for SMEs to finance their innovation, such as 
crowdfunding, reinvesting profits, bank loans or government grants. It is noticeable that all 
surveyed SMEs have used government grants in the past as expressed in Figure 9-37 in Appendix 
A.11. However, in this context, this type of innovation financing is very unattractive to SMEs 
because of the increased administrative requirements. For this reason, most SMEs have 
identified it as the greatest difficulty, and the biggest obstacle to financing such innovation. 
Additionally, it can be reported from the professional experience of the researcher that, 
depending on the government’s grants programme, different promotion quotas are granted by 
the government. However, 100% of the innovation costs of the SME are never covered by such 
financing possibilities. 
C1 informed that his company uses government-granted funds to execute innovation projects. 
The difficulty for C1 is to identify a suitable government-funded programme. For this reason, C1 
also cooperates with partners in innovation networks, because such networks support him in 
identifying a possible suitable fund146. Respondents C2 and C3 both stated that their SMEs are 
familiar with government-granted funds and both respondents are familiar with the 
procedure147. Additionally, C2 and C3 also reported that the administrative effort is always too 
high to submit an innovation project. Both SMEs conduct such funded projects only if the 
progress from other innovation projects is not affected by the very high administrative effort 
                                                          
143 “…, those which do their internship semester, were always there as working students, run their bachelor theses, run their master 
thesis, they are mostly involved in such networks…”. 
144 “…I would say I would use the generic term: via networking …” 
145 “…We usually win our innovation partners through recommendations. We are also a member of the regional innovation network, 
through which we also find our innovation partners. We also receive our innovation partners, namely our customers, through 
appropriate tenders in which we participate …” 
146 "...And of course it is also difficult to keep an overview of the different pots as SMEs ... The crux of the matter is always on the 
one hand: You first have to know what there is, which funding pots there is an overview of to keep and to know: What can I now 
get promoted where and what have I got ... or which ideas or projects are eligible and above all from which pot and how do I get 
it, that is extremely difficult through a network, through the association..." 
147 "... Yes. We use state-funded innovation programmes and we are familiar with the procedure..." 
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required for the government funding programmes148. Furthermore, both C2 and C3 informed 
that such government-funded programmes did not meet their expectations, because of the 
major administrative effort149. Also, C4 was familiar with government-granted funded projects, 
but he also stated that the major administrative effort implies a negative cost-benefit ratio150. 
Furthermore, C5 reported that his SME used government-funded programmes for an innovation 
project. However, he also informed that the administrative effort was too high. For this reason, 
C5 does not use such financing options often151.  
 
6.3 Summarising of the results of the semi structured in-depth interviews 
The interviews revealed that the surveyed SMEs know that they have to be innovative to 
compete as well as to maintain their market share. However, the SMEs do not implement a 
structured innovation process their implement innovation projects. As a result, SMEs often do 
not realise that they have significant competitive advantage due to their ability to react quickly 
and target market changes and customer requirements. The SMEs conduct innovation projects 
to improve the quality of existing products or to develop new products. However, few of them 
run innovation projects to become a market leader, a cost leader or a technology leader. 
Furthermore, the SMEs do not run business model innovation. If they run an innovation project, 
they involve multiple stakeholders within the company such as the employees from the 
production, sales and R&D department, the line manager and the manager at the early stages 
of the project. Additionally, the interviewed SMEs try to build up an innovation culture in which 
the employees are given room for their innovation, in which the employer grants financial 
resources for employee innovation and communicates innovation success within the company 
to motivate them for innovation. Furthermore, some of the SMEs have knowledge about the 
open innovation approach to some extent, but they do not properly know the tools for such an 
approach such as crowdsourcing, blue ocean method, scenario technique, cross-industry 
innovation or outcome-driven innovation. The surveyed SMEs run innovation projects to 
maintain competitiveness, maintain market share and generate business growth. The results of 
the semi structured in-depth interviews have been briefly summarised in Table 6-1 below.  
  
                                                          
148 "... The administrative effort for these innovation projects is too high ... We use these funding projects if it does not disturb the 
process of the projects or the projects are not delayed by the effort..." 
149 "... Our expectations were never met because the effort for an SME is too great..." 
150 "... Yes, we have already received funding for this product ... There is no relation to the amount of effort that is ultimately 
awarded to funds..." 
151 "... Yes. We use Government granted subsidies very rarely ... the administrative effort for SMEs is too big..." 
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No. Item Result 
1 
Importance and nature of 
‘innovation’ 
'Innovation' is very important for SMEs and is a core objective 
of their strategy. Furthermore, innovation is a driver for 
company growth. The SMEs do not follow a structured 
innovation process. 
2 Reason for innovation 
SMEs execute innovation projects to develop new products or 
new services or to improve existing products incrementally. 
Furthermore, they also execute process innovation to maintain 
their market share. 
Cost leadership, technology leadership and quality leadership 
are the goals of innovation projects. Market leadership is NOT. 
3 Innovation culture 
The SMEs involve internal stakeholders such as employees 
from the R&D department, from the sales department and the 
line managers as well as external stakeholders from the 
beginning of the innovation process.  
SMEs support and communicate individual innovation success 
internally and provide room for innovation to their employees. 
4 
Commercialisation of 
innovations 
SMEs commercialise their innovations early. Intellectual 
property rights are important to them. They face problems in 
ensuring property rights. The SMEs do not licence their 
innovations to others for commercial use. 
5 
Measurement of innovation 
success 
SMEs measure their innovation success by appropriate KPIs. 
6 Open innovation and tools 
SMEs have some knowledge of open innovation and of the 
related tools. SMEs receive new ideas for their innovation 
activities from their own experiences, as well as through their 
interactions with universities, research facilities and 
customers.  
SMEs mainly cooperate with their local customers.  
SMEs find external innovation partners mainly through 
innovation networks or cutting-edge technology clusters. 
7 Financing of innovation 
SMEs mainly use government subsidies and their own profits 
to execute innovation projects. Alternative financing tools are 
used less often. 
Table 6-1: Summarising of the results of the semi structured in-depth interviews 
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6.4 General information on innovation in German manufacturing small and medium sized 
enterprises 
This sub-chapter presents the findings of analysis of information generated by the questionnaire 
used to conduct a quantitative survey of German SMEs. The aim of the survey was to determine 
if the findings that emerged from the qualitative interviews of five German SMEs are 
generalisable to the larger population of manufacturing SME in Germany. To be able to conduct 
such a survey, 45,609 SMEs across Germany have been surveyed in eight different industry 
sectors. The industries have been selected by the European Industrial R&D Investment 
Scoreboard (European Commission 2016a). The data collection process has already been 
described in sub-chapter 5.5 above. Depending on the nature of questions the data coding 
scheme shown in Table 6-2 below has been used. By giving negative values to unfavourable 
responses, it became easy to identify – just by looking at the mean values of the response data 
– if there was agreement or disagreement with the prepositions inherent in a specific survey 
question.  
Data coding 
-2 -1 0 1 2 
Strongly disagree Disagree Neutral Agree Strongly agree 
Never Seldom Sometimes Often Always 
Very unsuitable Unsuitable Cannot say Suitable Very suitable 
Table 6-2: Data coding scheme for evaluating the quantitative questionnaire 
Figure 6-1 below shows the distribution by industry segments of the surveyed SMEs.  
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Figure 6-1: Industry segments of the surveyed small and medium sized enterprises 
 
Table 6-3 below shows the distribution of the responses for each industry sector. The figures 
show that there are few respondents from the Pharmaceutical Industry (1.9%) and most of them 
are from the Software & computer services industry (34.8%) another large respondent sector is 
Manufacturing is also overrepresented (20.2%) 
Industry Number of employees  
 1-50 51-100 101-150 151-200 201-249 Total 
Pharmaceutical industry 1.3% 0.%  0.3%  1.9% 
Chemical industry 2.4%    0.5% 2.9% 
Healthcare 5.9% 1.1% 0.3%  0.3% 7.6% 
Electrical industry 6.7% 0.5%   0.8% 8.0% 
Auto. / auto. supplier industry 5.9% 0.3% 0.3%  1.9% 8.4% 
Mechanical engineering 13.7% 1.3% 0.5% 0.5%  16.0% 
Manufacturing 17.5% 1.6% 0.8% 0.3%  20.2% 
Computer and software  30.7% 2.2% 0.3% 0.5% 1.1% 34.8% 
Total 84.1% 7.3% 2.2% 1.6% 4.6% 100% 
Table 6-3: Distribution of the survey population by number of employees 
In addition to this, Table 6-3 above also shows the distribution of the employees (in percentage) 
by industry. What can be seen that 84.1% of the SMEs in the eight surveyed industries employ 
up to 50 people. Furthermore, 7.3% of the surveyed SMEs employ 51-100 people and another 
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2.2% of companies employ 101-150. Another 1.6% of the SMEs employ 151-200. SMEs 
employing 201-249 account for a further 4.6%.  
 
Contribution of New Product Development to revenues 
Almost all surveyed companies are involved in new product development (NPD) and amongst 
these, those earning a small revenue from it and those earning significantly are fairly evenly 
distributed between 12% and 20% of the businesses as shown in Table 6-4 below.  
Contribution of NPD to revenue 
 Frequency Percent 
Approx. 1% - 10% 73 20% 
Approx. 11% - 15% 55 15% 
Approx. 16% - 20% 64 17% 
Approx. 21% - 30% 58 16% 
Approx. 31% - 40% 45 12% 
More than 50% 76 20% 
Total 371 100% 
Table 6-4: Contribution of New Product Development to revenue 
The descriptive statistics on general information on innovation shows that, barring a few 
instances, the response to most of the survey questions is affirmative, as mean values for almost 
all responses is positive as shown in Table 6-5 below. For a more rigorous analysis of these 
responses a one-sample t-test is performed and the results of this test are analysed in Table 6-
6 below. 
Descriptive Statistics 
 N Mean Std. Deviation 
Conduct Product innovation 371 1.04 1.047 
Conduct Process innovation 371 0.54 1.048 
Conduct Business model innovation 371 -0.23 1.138 
Intention is quality leadership 371 0.96 1.051 
Intention is cost leadership 371 0.07 1.110 
Intention is market leadership 371 0.22 1.308 
Table 6-5: Descriptive statistics on general information on innovation 
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Descriptive Statistics 
 N Mean Std. Deviation 
Intention is technology leadership 371 0.60 1.287 
Intention is keeping our competitiveness 371 1.57 0.722 
Customer expectation is a barrier to innovation 371 0.23 0.972 
Regulation is a barrier to innovation 371 -0.27 1.142 
Certification is a barrier to innovation 371 -0.19 1.197 
Protection right is a barrier to innovation 371 -0.84 0.928 
Import restriction is a barrier to innovation 371 -1.16 0.955 
Table 6-6: Descriptive statistics on general information on innovation 
 
A one-sample t-test is used here to test two aspects of survey response as shown in Table 6-7 
below: the direction and statistical significance (+ or – direction). As the negative mean values 
in the below table shows, the respondents do not pursue business model innovation. They also 
do not perceive regulation, certification, protection rights or import substitution as barriers to 
innovation. At the same time, as the positive mean values in the below table shows, the survey 
companies pursue both product and process innovation with the objectives of quality, market 
and technology leadership and remaining competitive. The only barrier they perceive is 
customer expectation. The only statistically insignificant result is cost leadership intention, 
which very few respondents pursue.  
One-Sample t-Test 
 
Test Value = 0 
t df Sig. (2-tailed) Mean Difference 
Conduct Product innovation 19.094 370 0.000 1.038 
Conduct Process innovation 9.961 370 0.000 0.542 
Conduct Business model innovation -3.833 370 0.000 -0.226 
Intention is quality leadership 17.592 370 0.000 0.960 
Intention is cost leadership 1.216 370 0.225 0.070 
Intention is market leadership 3.214 370 0.001 0.218 
Intention is technology leadership 8.953 370 0.000 0.598 
Intention is keeping our competitiveness 41.751 370 0.000 1.566 
Customer expectation is a barrier to innovation 4.540 370 0.000 0.229 
Regulation is a barrier to innovation -4.501 370 0.000 -0.267 
Certification is a barrier to innovation -2.993 370 0.003 -0.186 
Protection right is a barrier to innovation -17.334 370 0.000 -0.836 
Import restriction is a barrier to innovation -23.371 370 0.000 -1.159 
Table 6-7: One-sample t-Test: What is on focus while innovate 
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6.4.1 Innovation culture in German manufacturing small and medium sized enterprises 
Based on the questionnaire in Appendix A.12 which has been used for the quantitative survey, 
this sub-chapter analyses the innovation culture in German manufacturing SMEs in the related 
success to innovation. Table 6-8 below shows the one-sample test of involving employees in 
innovation in German manufacturing SMEs.  
One-sample t-Test 
 
Test Value = 0 
t df Sig. (2-tailed) Mean Difference 
        
R&D head is involved in innovation 3.83 370 0.000 0.29 
Sales head is involved in innovation -0.53 370 0.600 -0.04 
Marketing head is involved in innovation 2.85 370 0.010 0.22 
Production head is involved in innovation 21.7 370 0.000 1.08 
Promotion of innovation initiatives from employees -21.7 370 0.000 -1.08 
Working space for innovation for employees -23.53 370 0.000 -1.09 
Give time for innovation to employees 17.98 370 0.000 0.86 
Give financial resources to employees 7.97 370 0.000 0.43 
Company’s innovation success communicated to 
employees 
23.04 370 0.000 1.21 
Table 6-8: One-Sample t-Test on innovation culture 
 
The positive mean values in Table 6-8 above show that the respondents involve their R&D head 
and the production head. Furthermore, they give time and financial resources for innovation to 
their employees and the respondents communicate the company’s success to their employees. 
The negative mean values show that the respondents do not promote innovation by their 
employees and do not provide working space for innovations to their employees. The 
statistically insignificant results are that the respondents involve their marketing head but do 
not involve their sales head.  
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6.4.2 Open innovation in German manufacturing small and medium sized enterprises 
One-Sample t-Test 
  
Test Value = 0 
t df 
Sig. (2-
tailed) 
Mean 
Difference 
95% Confidence 
Interval of the Lower Upper 
Heard the term open innovation 12.84 370 0.000 0.840 0.71 0.96 
Heard of crowdsourcing 1.86 370 0.060 0.140 -0.01 0.28 
Heard of innovation campus -7.18 370 0.000 -0.500 -0.63 -0.36 
Heard of design thinking -2.66 370 0.010 -0.200 -0.35 -0.05 
Heard of knowledge management 7.75 370 0.000 0.530 0.4 0.67 
Heard of blue ocean method -19.49 370 0.000 -1.190 -1.31 -1.07 
Heard of market-driven method -1.83 370 0.070 -0.140 -0.29 0.01 
Used crowdsourcing -29.01 370 0.000 -1.460 -1.56 -1.36 
Used innovation campus -36.78 370 0.000 -1.590 -1.68 -1.51 
Used design thinking -8.95 370 0.000 -0.680 -0.83 -0.53 
Used knowledge management -4.59 370 0.000 -0.350 -0.5 -0.2 
Used blue ocean method -29.97 370 0.000 -1.520 -1.61 -1.42 
Used market-driven method -7.81 370 0.000 -0.620 -0.77 -0.46 
Contribution to innovation work with others -9.55 369 0.000 -0.630 -0.76 -0.5 
Found partner through innovation networks 5.42 369 0.000 0.410 0.26 0.56 
Found partner through technology cluster 8.65 369 0.000 0.630 0.49 0.78 
Found partner through calls for tender 11.14 369 0.000 0.840 0.69 0.99 
Found partner through recommendations -3.37 369 0.000 -0.220 -0.35 -0.09 
Found partner through customer projects -3.52 369 0.000 -0.240 -0.37 -0.1 
Clients as innovation partner -10.13 369 0.000 -0.700 -0.84 -0.56 
Suppliers as innovation partner -2.70 369 0.010 -0.180 -0.31 -0.05 
Competitors as innovation partner 9.21 369 0.000 0.630 0.5 0.77 
Research facilities as innovation partner 0.50 369 0.620 0.030 -0.09 0.16 
Universities as innovation partner -0.65 369 0.520 -0.040 -0.17 0.09 
Investors as innovation partner 6.66 369 0.000 0.500 0.35 0.64 
The state as innovation partner 9.82 369 0.000 0.660 0.53 0.79 
Companies from other industries as 
innovation partner 
1.78 369 0.080 0.110 -0.01 0.22 
Development services provider as 
innovation partner 
3.38 369 0.000 0.230 0.09 0.36 
Employees as innovation partner -9.74 369 0.000 -0.640 -0.77 -0.51 
Market study before innovation -3.62 369 0.000 -0.200 -0.3 -0.09 
Influencing innovation partner to achieve 
innovation goals 
-4.66 369 0.000 -0.240 -0.35 -0.14 
Table 6-9: One-Sample t-Test on general open innovation 
 
Table 6-9 above shows the one sample t-test of open innovation in German manufacturing 
SMEs. It shows that the respondents have heard of the terms open innovation, crowdsourcing 
and knowledge management but not the market driven innovation or design thinking. They have 
found their innovation partners through innovation networks, through technology clusters and 
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through call for tenders. Their possible partner might be the competitors, investors, the state, 
companies from other industries, research facilities and development services providers. The 
respondents have not heard of the terms innovation campus, blue ocean method and they do 
not use crowdsourcing, innovation campus the design thinking, knowledge management, blue 
ocean method or market-driven innovation methods. In addition, they do not find their 
innovation partners through recommendations or by customer projects. Their clients, suppliers, 
universities and employees are not their possible innovation partners. While the surveyed SMEs 
do not conduct a market study before they innovate, neither do they influence their innovation 
partners to achieve an innovation goal.   
 
6.4.3 Financing of innovation in German manufacturing small and medium sized enterprises 
Based on the questionnaire in Appendix A.12 which has been used for the quantitative survey, 
this sub-chapter analyses financing options for innovation in German manufacturing SMEs. Table 
6-10 below shows the one-sample test of financing options of innovations in German 
manufacturing SMEs.  
One-Sample t-Test 
 
Test Value = 0 
t df 
Sig. (2-
tailed) 
Mean 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Likely to reinvest profits to finance innovation 47.14 370 0.000 1.510 1.45 1.57 
Likely to raise capital to finance innovation -3.07 370 0.000 -0.180 -0.29 -0.06 
Likely to take bank loan to finance innovation -4.44 370 0.000 -0.260 -0.38 -0.15 
Likely to seek government grants to finance 
innovation 
8.24 370 0.000 0.500 0.38 0.62 
Likely to use tax credits to finance innovation 4.06 370 0.000 0.250 0.13 0.38 
Likely to use crowdfunding to finance 
innovation 
-6.38 370 0.000 -0.380 -0.5 -0.26 
Likely to use venture capital to finance 
innovation 
-9.81 370 0.000 -0.630 -0.76 -0.51 
Have reinvested profits for innovation 27.80 370 0.000 1.420 1.32 1.52 
Have raised fresh capital for innovation -18.69 370 0.000 -1.140 -1.26 -1.02 
Have used bank loans for innovation -11.05 370 0.000 -0.750 -0.88 -0.62 
Have used government grants for innovation -12.60 370 0.000 -0.830 -0.96 -0.7 
Have used tax credits for innovation -25.22 370 0.000 -1.330 -1.43 -1.22 
Have used crowdfunding for innovation -55.73 370 0.000 -1.790 -1.85 -1.73 
Have used venture capital for innovation -31.71 370 0.000 -1.620 -1.71 -1.51 
Government-subsidised funding creates too 
much overhead 
21.41 370 0.000 1.050 0.95 1.14 
Table 6-10: One-Sample t-Test on financing options for innovation 
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Table 6-10 above shows that it is likely that the respondents have not raised capital used 
crowdfunding, tax credits, government grants or venture capital or taken bank loans to finance 
their innovation. At the same time, it is likely that the companies would reinvest their profits, 
seek for government grants and it is likely that they use tax credits to finance their innovations. 
Furthermore, the respondents have stated that the overhead of such government-supported 
programmes created too great a burden.   
 
6.4.4 Intellectual property right management in German manufacturing small and medium 
sized enterprises 
Based on the questionnaire in Appendix A.12 which has been used for the quantitative survey, 
this sub-chapter analyses IP treatment and the protection of innovations in German 
manufacturing SMEs. Table 6-11 below shows the one-sample test of IP treatment in German 
manufacturing SMEs.  
One-Sample t-Test 
  
Test Value = 0 
t df 
Sig. (2-
tailed) 
Mean 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Protection of new developments by patents 13.73 370 0.000 0.830 0.71 0.95 
Protection of new developments by 
registered design 
12.26 370 0.000 0.710 0.6 0.83 
Protection of new developments by 
trademark 
13.94 370 0.000 0.800 0.69 0.91 
Protection of new developments by other 4.97 370 0.000 0.290 0.18 0.41 
Use license from third parties for innovation 4.67 370 0.000 0.190 0.11 0.26 
Table 6-11: One-Sample t-Test on IP management and innovation protection 
 
Table 6-11 above shows that the respondents are willing to protect their innovations through 
patents, registered design, trademarks or by other options such as inaccessibility of innovative 
technologies by integrating new technologies through new production processes such as 
additive manufacturing processes (MID, 3D printing, etc.) as described in sub-chapter 4.5 above. 
In addition, the respondents are using third party licenses for performing their innovation.  
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6.4.5 Measuring of innovation success in German manufacturing small and medium sized 
enterprises 
Based on the questionnaire in Appendix A.12 which has been used for the quantitative survey, 
this sub-chapter analyses the measurement of innovation success in German manufacturing 
SMEs. Table 6-12 below shows the one-sample test of the innovation success measurement in 
German manufacturing SMEs.  
One-Sample t-Test 
  
Test Value = 0 
t df 
Sig. (2-
tailed) 
Mean 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Measurement of commercial success of 
innovation is standard 
15.36 370 0.000 0.730 0.63 0.82 
KPI number of registered IPRs -15.60 370 0.000 -0.880 -0.99 -0.77 
KPI contribution to turnover 23.45 370 0.000 1.110 1.01 1.2 
KPI impact on other technologies 4.56 370 0.000 0.260 0.15 0.38 
KPI influences on project 10.86 370 0.000 0.590 0.48 0.7 
KPI contribution to cost reductions 13.44 370 0.000 0.740 0.64 0.85 
KPI contribution to process optimisation 14.41 370 0.000 0.780 0.68 0.89 
KPI quality improvements 8.54 370 0.000 0.500 0.38 0.61 
KPI image enhancements 13.66 370 0.000 0.750 0.64 0.85 
Include measurement of innovation success 
in innovation process 
16.63 370 0.000 0.680 0.6 0.76 
Innovation success has an impact on future 
projects 
24.12 370 0.000 0.940 0.86 1.01 
Innovation success has an impact on 
strategic decisions 
31.12 370 0.000 1.080 1.01 1.15 
Table 6-12: One-Sample t-Test on innovation success measurement 
Table 6-12 above shows that the respondents are generally likely to measure their commercial 
success as a standard process. Furthermore, they define KPIs to measure their innovation 
success. Such KPIs are the innovation contribution to turnover, the innovation impact on other 
technologies, the innovation influences on projects, the contribution to cost reduction and to 
process optimisation, quality improvements and image enhancement. In addition, the 
respondents include measurements of innovation success in their innovation process, while the 
innovation success has an impact on future projects as well as on strategic decisions.  However, 
they do not define the number of registered IPRs as an appropriate KPI to measure innovation 
success.   
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6.4.6 Advantages and threats of the open innovation approach in German manufacturing 
small and medium sized enterprises 
Based on the questionnaire in Appendix A.12 which has been used for the quantitative survey, 
this sub-chapter analyses the advantages and threats coming from the OI approach for German 
manufacturing SMEs. Table 6-13 below shows the one-sample test of the advantages and 
threats of the OI approach.  
One-Sample t-Test 
  
Test Value = 0 
t df 
Sig. (2-
tailed) 
Mean 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
OI is an appropriate approach for the 
company 
0.18 370 0.860 0.010 -0.08 0.1 
Reducing development cost is an advantage 
of OI 
9.75 370 0.000 0.470 0.37 0.56 
Reducing development time is an advantage 
of OI 
8.89 370 0.000 0.440 0.34 0.53 
Technology transfer to companies is an 
advantage of OI 
8.52 370 0.000 0.420 0.32 0.51 
Technology transfer to other products is an 
advantage of OI 
8.92 370 0.000 0.430 0.33 0.52 
Increasing the company's awareness is an 
advantage of OI 
7.81 370 0.000 0.380 0.28 0.48 
Establishment of a new business model is an 
advantage of OI 
9.55 370 0.000 0.470 0.38 0.57 
Table 6-13: One-Sample t-Test on the advantages and threats of the OI approach 
 
Table 6-13 above shows that the respondents see the OI approach as appropriate to reduce 
development costs and development time. Furthermore, the respondents are aware of the 
technology transfer between innovation partners as well as the technology transfer into other 
products. In addition, the OI approach is seen as an advantage to increase the awareness of the 
companies as well as the establishment of new business models.  However, remarkably the only 
statistically insignificant result is that the OI approach is appropriate for their company.  
 
To understand how the findings of the survey relate to different segments of respondents, a 
segregated data analysis was carried out. Its results are depicted below in sub-chapter 6.5 to 
6.11.  
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6.5 General information on innovation in the mechanical industry 
The general information on innovation in the mechanical industry shows that the respondents 
believe that innovation is important for their business growth. They pursue product as well as 
process innovation. Their intention is quality leadership, market leadership and technology 
leadership. However, they do not pursue business model innovation and they do not consider 
protection rights, import restrictions, customer expectations, regulation and certification as 
barriers to innovation. 
 
6.5.1 Innovation culture in the mechanical industry 
The respondents involve their production, R&D and marketing heads in their innovation 
projects, they give time and financial resources for innovation to their employees and 
communicate the company’s innovation success to its employees. However, they do not 
promote innovation by their employees and do not provide working space for innovations to 
them. Open innovation in the mechanical industry.  
Additional to this, the respondents in this industry have heard of the term open innovation and 
knowledge management but not the terms crowdsourcing, design thinking or market-driven 
innovation, innovation campus and blue ocean method. They see clients as possible innovation 
partners but not their competitors, investors, employees, their suppliers, research facilities, 
universities or development services providers. Furthermore, they do not use the 
crowdsourcing, innovation campus, design thinking, knowledge management, blue ocean 
method innovation tools and market-driven innovation. They found their innovation partner 
through recommendations and through customer projects. The respondents also do a market 
study before they innovate as well as try to influence their innovation partners to achieve the 
innovation goals.  
 
6.5.2 Financing of innovation in the mechanical industry 
It is likely that the respondents would reinvest their profits into innovations and would seek 
government grants to finance their innovations but not crowdfunding or venture capital. 
However, they feel that government-subsidised funding creates too much overhead. In addition, 
they actually have not raised fresh capital, bank loans, crowdfunding and venture capital for 
innovation financing. However, they are likely to use tax credits.  
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6.5.3 Intellectual property right management in the mechanical industry 
The respondents protect their innovations through patents, registered design, trademarks and 
other appropriate protection options as described in sub-chapter 4.6. Furthermore, the 
surveyed SMEs use licenses from third parties for innovation.  
 
6.5.4 Measuring innovation success in the mechanical industry 
The respondents measure the commercial success of their innovation as a standard process. 
Their suitable defined KPIs are contributions to turnover, cost reduction, process optimisation 
and image enhancement. In addition, they include measurement of innovation success in the 
innovation process, and their innovation success has an impact on future projects and on 
strategic decisions in the company. However, the defined KPIs have no impact on other 
technologies. KPIs do influence innovation projects and that quality improvement is also a 
suitable KPI.  
 
6.5.5 Advantages and threats of the open innovation approach in the mechanical industry 
The respondents see advantages of the OI approach in reducing development cost. However, 
they do not see the OI as an appropriate innovation approach for their companies. They see its 
advantages in the reduction of development time, in the technology transfer to companies and 
to other products, in increasing the company’s awareness and in the establishment of a new 
business model. 
 
6.6 General information on innovation in the automotive industry 
The respondents pursue product innovation and process innovation with the objectives of 
quality, market, cost and technology leaderships and competitiveness. The only barriers they 
perceive are customer expectation, certifications and import restrictions.  
 
6.6.1 Innovation culture in the automotive industry  
The respondents involve the production, R&D, sales and marketing heads in innovation projects. 
They give time and financial resources to employees for innovation and communicate the 
company’s innovation success to its employees. The SMEs do not promote innovation initiatives 
from their employees and nor do they provide working space for innovations to their employees  
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6.6.2 Open innovation in the automotive industry 
The respondents have not heard of the term blue ocean method and do not use crowdsourcing, 
innovation campus or the blue ocean method. However, they have heard of the terms open 
innovation, crowdsourcing, design thinking, knowledge management and market-driven 
innovation but have not the term innovation campus. They do not use the tools design thinking, 
knowledge management and market-driven method. They do not find their innovation partner 
through innovation networks, technology clusters or calls for tender, but through 
recommendations and customer projects. In this industry, clients, suppliers, investors, 
companies from other industries and employees are seen as innovation partners but not the 
competitors, research facilities, universities, the state and development services providers. 
 
6.6.3 Financing of innovation in the automotive industry 
It is likely that companies in this industry would reinvest their profits into innovation. The 
respondents believe that the government-subsidised funding creates too much overhead. They 
do not used venture capital and have not raised fresh capital, or used government grants, tax 
credits, crowdfunding, bank loans or venture capital for financing innovation. They are likely not 
to raise capital, to take bank loans or use crowdfunding to finance their innovation.  
 
6.6.4 Intellectual property right management in the automotive industry 
The respondents protect innovations through patents, registered design and through 
trademarks. However, they protect their new developments by other methods and the use of 
licenses from third parties.  
 
6.6.5 Measuring innovation success in the automotive industry 
The respondents measure the commercial success of innovations. They define KPIs for 
contribution to turnover and impact on other technologies. Furthermore, KPIs influence projects 
and they contribute to cost reduction and process optimisation. They include the measurement 
of innovation success in the innovation process, and that the innovation success has an impact 
on future projects and on strategic decisions. They do not measure their innovation success 
through the number of registered IPRs, but through quality improvement and company’s image 
enhancement.  
 
 94 
6.6.6 Advantages and threats of the open innovation approach in the automotive industry 
The respondents perceive the OI approach as appropriate for their company. They see 
advantages in reducing development time and costs, in technology transfer to new products and 
to companies, and are satisfied that the OI approach enhances the company’s awareness and 
can support the establishment of a new business model.  
 
6.7 General findings on innovation in the Chemical and pharmaceutical industries 
As described above in sub-chapter 6.4, due to the small number of companies responding to the 
questionnaire, the chemical and pharmaceutical industry categories have very few respondents 
in the survey. As a result, no meaningful data analysis can be carried out here. Therefore, the 
company categories chemical industry and pharmaceutical industry are not included in the 
segregated data analysis. 
 
6.8 General information on innovation in the healthcare industry 
The respondents in the health care industry pursue product and process innovation but not 
business model innovation. Their intention is pursuing quality, cost, market and technology 
leaderships to keep competitive. They perceive import restrictions as a barrier for their 
innovation. Furthermore, they perceive customer expectations, regulation and certification 
requirements as barriers to innovation but not the IP treatment.  
 
6.8.1 Innovation culture in the healthcare industry 
The respondents involve the production and sales heads, but not heads of R&D or marketing in 
their innovation. They give their employees time to innovate and communicate the company’s 
innovation success to its employees. However, they neither promote innovation from their 
employees nor give them working space for this.  Furthermore, they give financial resources for 
innovation to their employees. 
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6.8.2 Open innovation in the healthcare industry 
The respondents have not heard of the term innovation campus crowdsourcing, design thinking, 
market-driven innovation or the blue ocean method but have heard the term knowledge 
management and open innovation. Furthermore, they do not use the crowdsourcing, innovation 
campus, blue ocean method or market-driven innovation tools. They work with competitors, 
research facilities, investors, development providers, the state, companies from other industries 
and development service provider as innovation partners but do not work with clients, suppliers, 
universities or employees as innovation partners. In addition, they will not influence their 
innovation partner in achieve innovation goals and have found their innovation partners through 
technology clusters, innovation networks and calls for tender. They do not use the design 
thinking or knowledge management tools or carry out a market study before they innovate.  
 
6.8.3 Financing of innovation in the healthcare industry 
It is likely that the respondents would reinvest their profits into innovation, and they have 
already done so. They believe that that government-subsidised funding creates too much 
overhead. They have not raised fresh capital. Furthermore, they have not used tax credits, have 
not used crowdfunding and have not used venture capital to finance their innovation projects. 
It is likely that they would seek government grants and use tax credits. It is likely that they would 
not raise capital, take bank loans, use crowdfunding or venture capital to finance innovation.  
 
6.8.4 Intellectual property right management in the healthcare industry 
The respondents protect their innovations through patents, registered design, trademarks and 
through other measures (as described in sub-chapter 4.6), and they use licenses from third 
parties for their innovations. 
 
6.8.5 Measuring innovation success in the healthcare industry 
The respondents measure their commercial innovation success as a standard process. Their 
main KPIs are the contribution to turnover, to cost reduction and to process optimisation, and 
the image enhancement of the company. Furthermore, they include the measurement of 
innovation success in their innovation process, which has an impact on future projects and 
strategic decisions. The number of registered IPRs is not an appropriate KPI. However, the 
impact on other technologies, the influence on projects and quality improvement are 
measurable KPIs. 
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6.8.6 Advantages and threats of the open innovation approach in the healthcare industry 
The SMEs in the health care industry perceive the OI approach as an inappropriate approach for 
their company. However, they see its advantages in reducing development time and costs, 
performing technology transfers, enhancing the company's profile and establishing a new 
business model.  
 
6.9 General information on innovation in the electrical industry 
The respondents in this industry believe that the innovation is important for business growth 
while they pursue product and process innovation but not business model innovation. Their 
intention is quality cost. Market and technology leaderships. They customer expectations and 
certification as barriers to innovation but not perceive protection rights, regulation and import 
restrictions as an innovation barrier.    
 
6.9.1 Innovation culture in the electrical industry 
The respondents involve the heads of R&D, sales, marketing and production into innovation. 
Also, the companies give time and financial resources for innovation to their employees and 
communicate the company’s success to their employees, they neither promote innovation of 
their employees nor provide them working space for innovation. 
 
6.9.2 Open innovation in the electrical industry 
The respondents have heard of the term open innovation crowdsourcing and knowledge 
management but not heard of the term blue ocean method, innovation campus, design thinking 
and market-driven innovation method. They also do not use crowdsourcing, innovation campus, 
design thinking or the blue ocean method. They perceive their competitors, investors, 
companies from other industries, the state and development services providers as appropriate 
innovation partners but not their clients, employees, suppliers, research facilities or universities. 
Moreover, the SMEs do not pursue a market study before they innovate and do not influence 
their innovation partners to achieve innovation goals. They have found their innovation partners 
through technology clusters, innovation networks and through calls for tender. Furthermore, 
they do not use the knowledge management tool and the market-driven innovation method.  
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6.9.3 Financing of innovation in the electrical industry 
It is likely that the respondents would reinvest their profits into innovation and they have already 
done so. Furthermore, they emphasized that government-subsidised funding creates too much 
overhead. It is likely that they do not use (and have not used) venture capital, have not raised 
fresh capital, have not used tax credits, or crowdfunding to finance their innovations.  It is likely 
that they do not raise capital, take bank loans or have not used crowdfunding, or government 
grants. It is likely that they would seek government grants and that they would use tax credits. 
 
6.9.4 Intellectual property right management in the electrical industry 
 The respondents protect their innovations through patents and registered design. They protect 
their innovations through trademark, or through other measures as described briefly in sub-
chapter 4.6. Furthermore, they use licenses from third parties for their innovation.  
 
6.9.5 Measuring innovation success in the electrical industry 
This sub-chapter analyses the measuring of innovation success in the electrical industry. The 
respondents define innovation success through the contribution to turnover and through 
influences on projects. They include the measurement of innovation success in the innovation 
process, and their innovation success has an impact on future projects and on strategic 
decisions. In this industry the measurement of commercial success of innovation is a standard 
process. Their statistically insignificant KPIs are the impact on other technologies, the 
contribution to cost reduction and process optimisation, quality improvements and image 
enhancement of the company. They also do not measure innovation success through the 
number of registered IPRs.  
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6.9.6 Advantages and threats of the open innovation approach in the electrical industry 
The SMEs in the electrical industry perceive the OI approach as not appropriate for their 
company. Further they perceive an advantage from the OI approach to reducing development 
time and costs, performing technology transfer to products and to companies, increasing the 
company's awareness and giving options to establish a new business model.  
 
6.10 General information on innovation in the software and computer service industry 
The SMEs in the software and computer service industry innovation is important for business 
growth while they pursue product, process and business model innovation. Their intention is 
quality, market and technology leaderships but not cost leadership. They perceive customer 
expectations to be a barrier to innovation but not regulation, certification, protection rights and 
import restrictions as barriers to innovation.   
 
6.10.1 Innovation culture in the software and computer services industry 
The SMEs in the software and computer services industry involve their production, R&D and 
marketing heads in innovation but not sales head. Furthermore, they give time and financial 
resources for innovation to their employees and communicate the company’s innovation 
success to them. However, they do not promote innovation initiatives from their employees and 
do not provide working space to their employees for innovation. 
 
6.10.2 Open innovation in the software and computer services industry 
The respondents in this industry have not heard of the term blue ocean method and innovation 
campus. However, they have heard of the terms open innovation, crowdsourcing and 
knowledge management. They do not use crowdsourcing, the innovation campus tool or the 
blue ocean method design thinking tool or the market-driven innovation. Respondents have 
found their innovation partners through technology clusters and channels other than customer 
projects. They do not perceive clients as innovation partners, but competitors, investors and the 
state are seen as possible innovation partners. Furthermore, they do not carry out a market 
study before they innovate and they do not influence their innovation partner to achieve 
innovation goals.  
The statistically insignificant results also show that they perceive their supplier and universities 
not to be an innovation partner. Furthermore, the statistically insignificant result also shows that 
they heard of the terms design thinking and market-driven innovation, and they used the 
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knowledge management tool. The statistically insignificant results also show that they perceive 
research facilities, companies from other industries and development services providers as 
possible innovation partners.  
 
6.10.3 Financing of innovation in the software and computer services industry 
It is likely that companies in this industry would reinvest their profits into innovation and they 
have already done so. Furthermore, it is likely that they would seek government-subsidised 
funds, though they believe that these funds create too much overhead. The negative mean 
values in the above table show that it is likely that they do not take bank loans. Furthermore, 
they actually have not raised fresh capital and have not used bank loans, government grants, tax 
credits, crowdfunding options or venture capital for innovation financing. The statistically 
insignificant results are that it is likely that they do not raise capital to finance their innovations, 
it is likely that they use tax credits, however, it is unlikely that they would use crowdfunding or 
venture capital.  
 
6.10.4 Intellectual property right management in the software and computer service industry 
The respondents protect their innovations through patents, registered design and trademarks, 
and through other measures as described in sub-chapter 4.6. They also use third party licenses.  
 
6.10.5 Measuring on innovation success in the software and computer service industry 
The respondents in this industry measure innovation success as standard. They define 
innovation success through the contribution to turnover, impact on other technologies, 
influences on projects, contribution to cost reduction, process optimisation, and image 
enhancement but not the number of registered IPRs. They include the measurement of 
innovation success in their innovation process, while innovation success has an impact on future 
projects strategic decisions.  The only statistically insignificant result is quality improvement as 
an innovation success measure.  
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6.10.6 Advantages and threats of the open innovation approach in the software and 
computer service industry 
The respondents in the software and computer service industry perceive the OI approach as an 
option to reduce development time and cost, to perform technology transfer to companies and 
to other products, and to establish a new business model. They do not perceive the OI approach 
as an appropriate approach for their companies or that it enhances the company profile.  
 
6.11 General information on innovation in the manufacturing industry 
To be innovative in the manufacturing industry is perceived to be important for business growth 
and companies pursue product and process but not business model innovation. Their intention 
is quality leadership but not cost leadership, market leadership or technology leadership. At the 
same time, protection rights and import restrictions are not barriers to innovation. The 
statistically insignificant results also show that the respondent’s intention is. Barriers to 
innovation are customer expectations and certification.  
 
6.11.1 Innovation culture in the manufacturing industry 
 The respondents involve their production head in their innovation. Furthermore, they give time 
to their employees and communicate the company’s innovation success to their staff. They do 
not promote innovation initiatives from their employees and do not provide working space for 
innovation. They involve their heads of R&D and marketing but not head of sales in innovation. 
Furthermore, they provide financial resources to their employees for innovation.  
 
6.11.2 Open innovation in the manufacturing industry 
The respondents have heard of the term open innovation but not innovation campus, blue 
ocean method, market-driven innovation crowdsourcing, design thinking and knowledge 
management. They have found their innovation partners through innovation networks; 
technology clusters and calls for tender but not through recommendation and customer 
projects. Furthermore, they perceive their competitors, investors, the state and development 
services providers as innovation partners. They do not use crowdsourcing, the innovation 
campus tool, design thinking, knowledge management, blue ocean method, or market-driven 
innovation method. The surveyed SMEs perceive neither their clients, their suppliers nor their 
employees as innovation partners. The statistically insignificant results also show that they do 
not carry out a market study before they innovate and they do not influence innovation partners 
to achieve innovation goals. The statistically insignificant results also show that they do not 
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perceive research facilities, universities and companies from other industries as possible 
innovation partners.  
 
6.11.3 Financing of innovation in the manufacturing industry 
It is likely that businesses in this industry would reinvest their profits into innovation, which they 
already done, and they seek government grants which they have not used. Furthermore, they 
informed that the government-subsidised funding creates too much overhead. It is likely that 
they do not use venture capital, raised fresh capital, or used tax credits, crowdfunding, bank 
loans or venture capital. It is likely that they would take bank loans and use tax credits.  
 
6.11.4 Intellectual property right management in the manufacturing industry 
 The respondents protect their innovations through patents, registered design and trademarks 
and other measures as described in sub-chapter 4.6 and use third party licenses for innovation.  
 
6.11.5 Measuring on innovation success in the manufacturing industry 
The businesses in this industry measure innovation success as standard. They defined innovation 
success through the KPIs contribution to turnover, cost reduction and process optimisation, as 
well as quality improvement and image enhancement. Furthermore, they include the 
measurement of innovation success in their innovation process and emphasise that innovation 
success has an impact on future projects and on strategic decisions. They define innovation 
success through the KPI impact on other technologies and that it has an influence on future 
projects.  
 
6.11.6 Advantages and threats of the open innovation approach in the manufacturing 
industry 
The respondents see OI’s advantage in reducing the development time and costs, and in the 
technology transfer. Furthermore, increasing the company's awareness as well as the 
establishment of a new business model are also advantage of the OI approach.  However, they 
do not perceive the OI approach to be appropriate for their company.  
 
6.12 Summary of quantitative findings by industry sector 
This sub-chapter shows a summary of the quantitative findings by industry sector.  
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Summary of the quantitative findings by industry sector 
Item All MI AI HI EI SCS MF 
Conduct Product innovation        
Conduct Process innovation        
Conduct Business model innovation        
Intention is quality leadership        
Intention is cost leadership        
Intention is market leadership        
Intention is technology leadership        
Intention is keeping our competitiveness        
Customer expectation is a barrier to innovation        
Regulation is a barrier to innovation        
Certification is a barrier to innovation        
Protection right is a barrier to innovation        
Import restriction is a barrier to innovation        
R&D head is involved in innovation        
Sales head is involved in innovation        
Marketing head is involved in innovation        
Production head is involved in innovation        
Promotion of employees’ innovation initiatives        
Give innovation workspace to employees         
Give time for innovation         
Give financial resources to employees        
Company’s innovation success communicated to 
employees 
       
Heard the term open innovation        
Heard of crowdsourcing        
Heard of innovation campus        
Heard of design thinking        
Heard of knowledge management        
Heard of blue ocean method        
Heard of market-driven method        
Used crowdsourcing        
Used innovation campus        
Used design thinking        
Used knowledge management        
Used blue ocean method        
Used market-driven method        
Contribution to innovation work with others        
Found partner through innovation networks        
Found partner through technology cluster        
Accepted = Mean value positive and p<0.05; Rejected = Mean value negative and p<0.05;  Not supported p>0.05 
MI = Mechanical industry; AI=Automotive industry; HI=Healthcare Industry; EI=Electrical Industry; SCS=Software and Computer 
services Industry; MF=Manufacturing Industry 
 
Table 6-14: Table 1: Summary of the quantitative findings by industry sector 
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Summary of the quantitative findings by industry sector 
Item All MI AI HI EI SCS MF 
Found partner through calls for tender        
Found partner through recommendations        
Found partner through customer projects        
Clients as innovation partner        
Suppliers as innovation partner        
Competitors as innovation partner        
Research facilities as innovation partner        
Universities as innovation partner        
Investors as innovation partner        
The state as innovation partner        
Other industry companies’ innovation partner        
Development services provider innovation partner        
Employees as innovation partner        
Market study before innovation        
Influencing innovation partners for innovation         
Likely to reinvest profits to finance innovation        
Likely to raise capital to finance innovation        
Likely to take bank loan to finance innovation        
Likely to seek government grants to finance 
innovation 
       
Likely to use tax credits to finance innovation        
Likely to use crowdfunding to finance innovation        
Likely to use venture capital to finance innovation        
Have reinvested profits for innovation        
Have raised fresh capital for innovation        
Have used bank loans for innovation        
Have used government grants for innovation        
Have used tax credits for innovation        
Have used crowdfunding for innovation        
Have used venture capital for innovation        
Government-subsidised funding creates too much 
overhead 
       
Protection of new developments by patents        
Protection of new developments by registered 
design 
       
Protection of new developments by trademark        
Protection of new developments by other        
Use license from third parties for innovation        
Measurement of commercial success of 
innovation is standard 
       
KPI number of registered IPRs        
KPI contribution to turnover        
KPI impact on other technologies        
Accepted = Mean value positive and p<0.05; Rejected = Mean value negative and p<0.05;  Not supported p>0.05 
MI = Mechanical industry; AI=Automotive industry; HI=Healthcare Industry; EI=Electrical Industry; SCS=Software and Computer 
services Industry; MF=Manufacturing Industry 
Table 6-15: Table 2: Summary of the quantitative findings by industry sector 
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Summary of the quantitative findings by industry sector 
Item All MI AI HI EI SCS MF 
KPI influences on project        
KPI contribution to cost reductions        
KPI contribution to process optimisation        
KPI quality improvements        
KPI image enhancements        
Include measurement of innovation success in 
innovation process 
       
Innovation success has an impact on future 
projects 
       
Innovation success has an impact on strategic 
decisions 
       
OI is an appropriate approach for the company        
Reducing development cost is an advantage of OI        
Reducing development time is an advantage of OI        
Technology transfer to companies is an advantage 
of OI 
       
Technology transfer to other products is an 
advantage of OI 
       
Increasing the company's awareness is an 
advantage of OI 
       
Establishment of a new business model is an 
advantage of OI 
       
Accepted = Mean value positive and p<0.05; Rejected = Mean value negative and p<0.05;  Not supported p>0.05 
MI = Mechanical industry; AI=Automotive industry; HI=Healthcare Industry; EI=Electrical Industry; SCS=Software and Computer 
services Industry; MF=Manufacturing Industry 
Table 6-16: Table 3: Summary of the quantitative findings by industry sector 
 
6.13 Summary of quantitative findings by company size 
This sub-chapter shows a summary of the quantitative findings by company size.  
Item 1-50 
Employees 
51-100 
Employees 
200-249 
Employees 
Importance of innovation for growth    
Mainly product innovation    
Mainly process innovation    
Mainly business model innovation    
Intention is quality leadership    
Intention is cost leadership    
Intention is market leadership    
Intention is technology leadership    
Intention is keeping our competitiveness    
Customer expectation is a barrier to innovation    
Accepted = Mean value positive and p<0.05; Rejected = Mean value negative and p<0.05;  Not supported p>0.05 
Table 6-17: Table 1: Summary of the quantitative findings by company size 
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Item 1-50 
Employees 
51-100 
Employees 
200-249 
Employees 
Regulation is a barrier to innovation    
Certification is a barrier to innovation    
Protection right is a barrier to innovation    
Import restriction is a barrier to innovation    
R&D head is also involved in innovation activities    
Sales head is also involved in innovation activities    
Marketing head is also involved in innovation activities    
Production head is also involved in innovation activities    
Promotion of innovation initiatives from employees    
Working space for innovation for employees    
Give time for innovation to employees    
Give financial resources to employees    
Company’s innovation success communicated to employees    
Heard the term open innovation    
Heard of crowdsourcing    
Heard of innovation campus    
Heard of design thinking    
Heard of knowledge management    
Heard of blue ocean method    
Heard of market-driven method    
Used crowdsourcing    
Used innovation campus    
Used design thinking    
Used knowledge management    
Used blue ocean method    
Used market-driven method    
Contribution to innovation work with others    
Found partner through innovation networks    
Found partner through technology cluster    
Found partner through calls for tender    
Found partner through recommendations    
Found partner through customer projects    
Clients as innovation partner    
Suppliers as innovation partner    
Competitors as innovation partner    
Research facilities as innovation partner    
Universities as innovation partner    
Investors as innovation partner    
The state as innovation partner    
Companies from other industries as innovation partner    
Development services provider as innovation partner    
Employees as innovation partner    
Accepted = Mean value positive and p<0.05; Rejected = Mean value negative and p<0.05;  Not supported p>0.05 
Table 6-18: Table 2: Summary of the quantitative findings by company size  
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Item 1-50 
Employees 
51-100 
Employees 
200-249 
Employees 
Market study before innovation    
Influencing innovation partner to achieve innovation goals    
Likely to reinvest profits to finance innovation    
Likely to raise capital to finance innovation    
Likely to take bank loan to finance innovation    
Likely to seek government grants to finance innovation    
Likely to use tax credits to finance innovation    
Likely to use crowdfunding to finance innovation    
Likely to use venture capital to finance innovation    
Have reinvested profits for innovation    
Have raised fresh capital for innovation    
Have used bank loans for innovation    
Have used government grants for innovation    
Have used tax credits for innovation    
Have used crowdfunding for innovation    
Have used venture capital for innovation    
Government-subsidised funding creates too much overhead    
Protection of new developments by patents    
Protection of new developments by registered design    
Protection of new developments by trademark    
Protection of new developments by other    
Use license from third parties for innovation    
Measurement of commercial success of innovation is standard    
KPI number of registered IPRs    
KPI contribution to turnover    
KPI impact on other technologies    
KPI influences on project    
KPI contribution to cost reductions    
KPI contribution to process optimisation    
KPI quality improvements    
KPI image enhancements    
Include measurement of innovation success in innovation process    
Innovation success has an impact on future projects    
Innovation success have an impact on strategic decisions    
OI is an appropriate approach for the company    
Reducing development cost is an advantage of OI    
Reducing development time is an advantage of OI    
Technology transfer to companies is an advantage of OI    
Technology transfer to other products is an advantage of OI    
Increasing the company's awareness is an advantage of OI    
Establishment of a new business model is an advantage of OI    
Accepted = Mean value positive and p<0.05; Rejected = Mean value negative and p<0.05;  Not supported p>0.05 
Table 6-19: Table 3: Summary of the quantitative findings by company size 
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6.14 Self-selection bias 
During a large-scale online survey, the kind of which was carried out for this research, the issue 
of a self-selection bias in the data is encountered. As people who respond to the survey are self-
selected, how does the researcher know that those who did not respond to the survey their 
responses might not be very different from the what the responding individuals have given? To 
check if the data suffers from a self-selection bias, the standard procedure is that the responses 
from the first 10% of respondents are compared with the responses from the last 10% of 
respondents using the late respondents as a proxy for non-respondents (Wilson 1999: 257–260). 
As the late respondents in this survey responded after three rounds of reminders, they are a 
good proxy for non-respondents. The Mann-Whitney U (2 samples) test (Nachar 2008: 13–20) 
was conducted to know if the response from early respondents and late respondents have any 
statistically significant difference. The output in Figure 9-38 in Appendix A.13 from the exercise 
shows that out of 220 questions asked, only 8 questions (q21, q22, q50, q127, q128, q167, q168, 
q189), i.e. 4%, showed responses in which there were statistically significant differences. Based 
on this, it can be safely stated that the data used for this research has non-significant no-
response bias. Thus, the results are robust and applicable to non-responding businesses as much 
as to those that had responded to the survey.  
 
6.15 Regression analysis of the survey data  
Finally, to understand what aspects of the innovation management environment influence the 
innovation success of SMEs in Germany, a stepwise regression was run. For this innovation 
success measured in terms of percentage of revenue from newly developed products as a part 
of total revenue of the company was taken as the dependent variable, and a large number of 
potential predictors were chosen from the survey data. A total of 9 models were generated by 
the process with predictive power reflected in adjusted R2 ranging from 15.2% to 34.4%. The 
best possible predictive model – model 9 – in Table 6-20 below shows that use of human 
resources, prioritising innovation for growth, use of bank loans, knowledge management and 
market-driven method, technology leadership intention, industry category, and partnership 
with development services providers and suppliers collectively explain a good 34.4% variation 
in innovation of the surveyed companies. 
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Model Summary 
Model R R Square Adjusted R Square Std. Error of the 
Estimate 
1 .392a 0.154 0.152 1.651 
2 .485b 0.236 0.231 1.572 
3 .527c 0.278 0.272 1.530 
4 .550d 0.302 0.294 1.506 
5 .565e 0.319 0.310 1.490 
6 .577f 0.333 0.322 1.476 
7 .586g 0.344 0.331 1.466 
8 .594h 0.353 0.339 1.458 
9 .600i 0.360 0.344 1.452 
i. Predictors: (Constant), Percentage of HR for innovation, importance of innovation for growth, used market driven method, have used bank loans 
for innovation, intention is the technology leadership, Used knowledge management, Industry, development services providers and suppliers as 
innovation partners 
Table 6-20: Step wise Regression analysis  
 
Table 6-21 below shows that the variance of the best predictor model – model 9 – is statistically 
significant at p<0.001.  
ANOVAa 
Model  Sum of 
Squares 
df Mean Square F Sig. 
9 Regression 427.536 9 47.504 22.542 .000 
  Residual 758.637 360 2.107   
  Total 1186.173 369    
Table 6-21: Significance test (ANOVA) of the innovation 
Regression Coefficients 
Model  
Unstandardised 
Coefficients 
 
Standardised 
Coefficients 
t Sig. 
  B Std. Error Beta   
9 (Constant) 1.317 0.288  4.569 0.000 
 Percentage of HR for innovation 0.379 0.085 0.206 4.476 0.000 
 Importance of innovation for 
growth 
0.466 0.119 0.187 3.904 0.000 
 Used market-driven method 0.198 0.061 0.163 3.229 0.001 
 Have used bank loans for 
innovation 
-0.222 0.059 -0.162 -3.77 0.000 
 Intention is the technology 
leadership 
0.226 0.067 0.162 3.36 0.001 
 Used knowledge management 0.139 0.062 0.112 2.26 0.024 
 Industry 0.119 0.033 0.173 3.588 0.000 
 Development services provider as 
innovation partner 
-0.159 0.064 -0.114 -2.482 0.014 
 Suppliers as innovation partner 0.131 0.063 0.093 2.06 0.040 
a Dependent Variable: % contribution of NPD to revenue  
Table 6-22: Regression coefficients of the innovation. The standardised coefficients (beta) in 
Table 6-22 above show that deploying more human resources, giving higher importance to 
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innovation, using knowledge management and market-driven methods, and having suppliers as 
innovation partners positively affect innovation success of SMEs in Germany. Similarly, 
technology leadership intention also positively affects their innovation. However, using bank 
loans and development services providers as innovation partners negatively affects the 
innovation success of these companies. 
 
6.16 Service provider of the named crowdsourcing platforms 
From the analysis of semi structured interviews as well as from the larger survey of German 
manufacturing SMEs it becomes obvious that though the surveyed and interviewed companies 
understand the value and benefits of Open Innovation, they do not currently use it. The findings 
also show that these businesses do not use crowdsourcing. Based on these findings as well as 
the researcher’s proposal experience as the owner manager of an innovative SMEs, the 
following section analyses presents the outline of a crowdsourcing platform appropriate for 
Open Innovation by German SMEs.  
The crowdsourcing activities are a part of open innovation approach, as mentioned earlier in 
this thesis. Open Innovation means that the companies shall open their individual boundaries 
for third parties to let knowledge come into the company from the outside. Table 6-23 below 
(also displayed in Table 9-42 in A.15) shows an overview of the R&D crowdsourcing platforms. 
In addition to this, the researcher himself registered online at the crowdsourcing platform to get 
more information such as usage costs, innovation project and companies which publish 
particular innovation projects.  
 
Table 6-23: Comparison of Research- and development crowdsourcing platforms 
In the category of R&D crowdsourcing platforms, the platform 'InnoCentive' (InnoCentive 2001; 
www.innocentive.com) is a large platform which is located in the USA to support multinational 
Research- and 
Development platforms
URL Application Country Language Obstacles for German SMEs to use these platfroms
Language Headquarters
Supporting 
companies
Industries IP Protection
Additional provided 
service
Estimated usage costs 
for SMEs
Personal online account
InnoCentive www.innocentive.com
Problem solving scientific-based 
questions
USA English Englisch Massachusetts, USA
Mainly for 
multinational 
enterprises
Pharmaceutical
Lack of confidence 
in IP protection for 
German SMEs
35,000$ - 60,000$ 
(30,000€ - 53,000€)*
Yes
IdeaConnection www.ideaconnection.com Idea creation platform Canada English Englisch Victoria, Canada N.N. Multiple indsutries 
Lack of confidence 
in IP protection for 
German SMEs
10,000$ - 100,000$ 
(8,000€ - 88,000€)*
Yes
Yet2.com www.yet2.com Trade patform for copyrights USA, UK, Japan English, Japanese English, Japanese Massachusetts, USA
Arospace, Medical, 
Chemical, 
Agriculture 
Electrical 
engineering 
Lack of confidence 
in IP protection for 
German SMEs
N.A: No
PRESANS www.presans.com
Problem solving scientific-based 
questions
France English English
Mainly for 
multinational 
enterprises
Multiple indsutries N.A: No
Hypios www.hypios-ci.com
Problem solving scientific-based 
questions
France French / English French / English 20,000€ - 35,000€ Yes
NineSigma www.ninesigma.com Platform for soving technical issues
Japan, Belgium, 
USA
English English Tokyo, Japan
Mainly for 
multinational 
enterprises
20,000€ - 50,000€ Yes
Pharma Licensing www.pharmalicensing.com
Platform for Technology Scouting, 
Technology Marketing and Government 
& Education which is related to the 
pharmaceutical industry.
USA, UK English English York, England
Mainly for 
multinational 
enterprises
Pharmaceutical N.A: Yes
* The cost figures has been converted by the exchange rate from 23.06.2019 by 1 USD --> 0,88€
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enterprises in their crowdsourcing activities, mainly from the pharmaceutical industry. After an 
online registration by the researcher, the usage costs could be estimated in accordance to the 
prises the participating companies announced for appropriate solutions. Depending on the 
innovation projects and the size of the innovating company, the monetary compensation the 
crowdworkers should get for a valuable solution varied from $35,000 to $60,000 (€30,000 to 
€53,000 converted by the exchange rate on 23.06.2019).  
From the experience of the researcher, German traditional SMEs, irrespective of the industry, 
have difficulties in formulating the individual innovation requirements in English language, so 
that the needs and requirements cannot be expressed very well on crowdsourcing platforms 
which operate in English. From the researcher's experience, most innovation manager 
responsible for deciding on the implementation of innovation projects in the company and 
having a corresponding budget, as well as the business owners and corporate executives of 
traditional German SMEs, though well educated, have low proficiency in English language. 
Furthermore, from the experience of the researcher, those responsible employees for 
innovation must properly and clearly communicate with the crowd and the operator of this 
platform in English language, which is mostly not manageable by the SMEs. Another difficulty is 
that the platforms are operated in the US and therefore there is a low degree of confidence in 
the treatment of IP rights towards German companies due to the data protection regulations 
that apply there. Finally, the high monetary compensation shown above is not affordable for a 
German SME.  
The crowdsourcing platform 'Idea Connection' supports both SMEs and multinational 
enterprises (Idea Connection 2007; www.ideaconnection.com), which might be a positive for 
this crowdsourcing platform in this context. However, this crowdsourcing platform operates in 
English language which is a major obstacle for German SMEs. In addition to this, this platform is 
operated in Canada which presents an IP protection risk for German SMEs from the researcher's 
perspective. In this case, the sole advantage for German SMES to use this platform is that SMEs 
too are supported by 'Idea Connection'. However, a difficult hurdle for them is high requisite 
monetary compensation payable to the crowdworker. After an online registration, the prises for 
a valuable solution which the innovating companies displayed, ranged from $10,000 to $100,000 
(€8,000 till €88,000 on 23.06.2019). The lower compensation rate might be appropriate for 
SMEs, which have to be considered case wise.  
The crowdsourcing platform Yet2 (Yet2 1999; www.yet2.com) was founded in 1999 by 
multinational enterprises and venture capital companies such as Venrock, 3i, Dupont, Procter & 
Gamble, Honeywell, Caterpillar, NTT Leasing, Bayer, and Siemens 
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(www.yet2.com/about/history). Beside the traditional crowdsourcing business, this platform 
offers also innovation consulting, technology scouting, out licensing technology, Open 
Innovation portals and patent transactions to their clients. This means that this platform offers 
a holistic service across innovation, patent commercialisation and networking activities, which 
is a major advantage for the innovating companies. Furthermore, projects for companies from 
various industries such as the aerospace, medical, chemical, agriculture and electrical 
engineering are implemented, which suggests that this platform as an expert in these fields. As 
numerous projects from different industries are being worked on, it can be expected that the 
platform Yet2 support both SMEs and multinational companies in the area of open innovation 
as well as crowdsourcing and innovation consulting. However, the platform is operated in the 
English language, which is a major obstacle for traditional German SMEs, in researcher’s view. 
In addition to this, the platform 'Yet2' is operated in the USA, which is a further obstacle with 
regard to the IP protection needs of the German companies due to the data protection 
regulation. Unfortunately, a personal online registration was not possible, because the platform 
does not provide an online registration option. Obviously, the platform provider requires a 
personal contact to the innovating companies and to the crowdworker. Thus, a scrutiny of the 
compensation costs was not possible for the researchers in the first step. 
The crowdsourcing platform 'Presans' was founded in 2008 (Presans 2008; www.presans.com). 
Beside the traditional crowdsourcing activities, the platform provides a "up-to-date overview of 
a field of knowledge, science or technology by leveraging a network" (Presans 2008; 
https://presans.com/what-we-do) with includes a high number of participants. In addition to 
this, it also provides innovation strategy guidance to facilitate the evaluation of the company's 
innovation strategy by a huge network. Such additional service is a great advantage for 
innovating companies, so that they get a "soundboard" for their individual needs. An additional 
advantage is that this platform is operated in France, which has to meet the European General 
Data Protection Regulation (GDPR), by means they shall treat IP protection rights as per EU 
standards. This could be a reason for German SMEs to use this platform. Unfortunately, the 
platform is operated in the English language, which is a major obstacle for traditional German 
SMEs, as mentioned above. Further, a personal online registration was not possible, because 
the platform does not provide an online registration option. Obviously, the platform provider 
requires a personal contact to the innovating companies and to the crowdworker. Thus, a 
scrutiny of the compensation costs was not possible for the researchers in the first step. From 
the researchers experience the language is a decisive criterion which causes a lack of interest in 
this platform from traditional German SMEs.  
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The crowdsourcing platform 'Hypios' is also located in France (Hypios 2015), and therefore  
meets  the European General Data Protection Regulation (GDPR) to protect the intellectual 
property rights, as well as safeguards the additional data  of the company from the crowdworker 
in an appropriate manner. A great advantage of this platform is that it provides an online shop 
for IP trading of patents and trademarks of multiple industries. This means the platform offers 
an additional service for innovation and offers patents and other property rights. This way of IP 
trading might be an additional sales channel for companies to commercialise their innovations 
in a short time. Unfortunately, the platform runs in the English language, which is a major 
obstacle for German SMEs. After an online registration, the prises for a valuable solution, which 
the innovating companies displayed, differ between €20,000 and €35,000. The lower 
compensation rate might be applicable for SMEs, which have to be considered case wise. 
Summarising this, the mentioned attributes could be a reason for German SMEs to use this 
platform 'Hypios' for their innovation, except the great obstacle of the English language.  
The crowdsourcing platform 'NineSigma' (NineSigma 2000; www.ninesigma.com) was founded 
in 2000 to solve technical issues for their clients, which are mainly multinational enterprises. 
This means that they source technology and solution proposals from their innovation 
community (crowdsourcing) for their clients. In addition to this, the NineSigma-Platform also 
screens the collected ideas from the crowd to choose the best technology solution in accordance 
with their clients’ requirements. The platform is operated in English language and is located in 
Japan, Belgium and USA, which is a major obstacle for German SMEs. But one advantage might 
be, that the IP treatment, especially by the Belgium subsidiary, shall be based on EU-Legal 
standards, so that the clients can be assured that their intellectual property rights are protected 
and particular company secrets are treated confidentially. Given the above-mentioned 
attributes of this crowdsourcing platform, traditional German SMEs could use this platform, if 
they engage with the Belgium subsidiary in regard to the IP treatment by EU standards. 
Furthermore, this platform also provides an additional innovation service. It involves a 
technology search in accordance to the clients’ requirements. After an online registration, the 
prises for a valuable solution, which the innovating companies displayed, ranged between 
€20,000 and €50,000. The lower compensation rate might be applicable for SMEs, which have 
to be considered case wise. The platform provides an innovation environment that offers global 
visibility for the external innovation initiatives.  
The innovation platform 'Pharma Licensing' (www.pharma Licensing.com) is an online platform 
on which only pharmaceutical companies, universities, research facilities, charity organisations 
or private pharmaceutical institutes can trade their patents and other IP rights. The platform 
provides various options for filtering the requirements after registration. The platform is 
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registered in the USA and is provided in English language. A personal online registration was 
possible, but the platform provider displayed no special prises or rates. Obviously, the platform 
provider requires the personal contact to the innovating companies and to the crowdworker. 
Thus, a scrutiny of the compensation costs was not possible for the researchers in the first step. 
The platform 'Pharma Licensing' is a special platform for trading IP rights and other patents only 
for the pharmaceutical industry.  
As shown, all crowdsourcing platforms show a varied focus vis-à-vis the tasks they specialise in. 
The Marketing and Design Platforms are dealing with company logo design, corporate design, 
website-design, print-design or with T-Shirt design. The platform on which freelancer gather 
small jobs provide small opportunities to solve simple issues or to execute little jobs such as web 
research, web-based surveys or website-keywording. The Idea creation platforms are dealing 
with brainstorming and idea creation for particular customer's requirements. For instance, they 
are dealing with mass collaboration that leads to product design and marketing campaigns as 
well as execute business scenarios for the future. In addition to this, these platforms also deal 
with collaborative research, licensing of IP or they act as a science incubator.  
Apart from the international platforms shown above, there are only a few platforms in Germany 
that deal with innovations or crowdsourcing activities as Table 9-38 to Table9-41 in Appendix 
A.14 displays. As shown, the German platforms do not intensify the issue of crowdsourcing as 
foreign platforms do, but only deal with micro-job offers. On these platforms, companies can 
order design proposals for a website, online shop, or packaging. In addition, some platforms 
offer small jobs such as testing for various products and brands, editing keyword optimisation 
of web pages, conducting online surveys, or testing web sites or other products and 
technologies. The advantages of these platforms for traditional German SMEs are that they are 
based in Germany and thus it can be assumed that IP protection and data protection are treated 
in the interests of German SMEs. Furthermore, these platforms correspond in both German and 
English language. It can also be seen that the platforms listed in Table 9-37 to Table 9-41 in 
Appendix A.14 support both SMEs and multinational enterprises. This will be an advantage for 
the German traditional SMEs, as the platforms will incorporate the lessons learned and possibly 
the partial results from the projects with the large companies into the projects with the SMEs. 
However, it is also obvious that the German platforms listed here in the field of 'research and 
development platforms' are on the one hand less numerous in international comparison as 
shown in Table 9-37 to Table 9-41 in Appendix A.14. On the other hand, the German platforms 
do not treat the traditional crowdsourcing business like the international platforms do. For this 
reason, it is possible to design a corresponding crowdsourcing platform that meets the needs 
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and requirements of traditional German SMEs. This will now be described in terms of the above 
findings in the following. 
 
6.16.1 Scoring of the benefits, risks and costs by using a crowdsourcing platform 
This chapter shows the scoring metrics of the benefits, of the risks and of the costs by using a 
crowdsourcing platform.  
 
Scoring of the benefits 
Scoring Description 
0% - 20% Low benefit 
21%-40% Medium benefit 
41% – 60% High benefit 
61% – 100% Very high benefit 
Table 6-24: Scoring of the benefits for Small and medium sized enterprises by using a 
crowdsourcing platform 
 
Table 6-24 above displays the scoring of the benefits SMEs have if they use a crowdsourcing 
platform to support their own innovation process. Such scoring has a subjective basis. The 
benefit rates between 0% and 20% are ranked as a low benefit for SMEs if they use a 
crowdsourcing platform. Whereas benefit rates between 21% and 40% are ranked as a medium 
benefit. The benefit rates between 41% and 60% are defined as high benefits, whereas rates 
between 61% and 100% are ranked as a very high benefit for SMEs if they use a crowdsourcing 
platform. 
 
Scoring of the risks 
Scoring Description 
0% - 20% Low risk 
21%-40% Medium risk 
41% – 60% High risk 
61% – 100% Very high risk 
Table 6-25: Scoring of the risks for Small and medium sized enterprises by using a crowdsourcing 
platform 
Table 6-25 above shows the scoring of the risks SMES faces if they use a crowdsourcing platform 
to support their innovation. Such scoring too has a subjective basis. The risk rate between 0% 
and 20% is defined as a low risk for SME if they use a crowdsourcing platform. Whereas risk rates 
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between 21% and 40% are ranked as medium risk which SMEs faces. While risk rates between 
41% and 60% are ranked as high risk, the risk rate between 61% and 100% are defined as very 
high risk for SMEs if they use a crowdsourcing platform. 
 
Scoring of the costs 
Scoring Description 
0€ - 2,000€ Low cost 
2,001€ - 5,000€ Medium cost 
5,001€ - 10,000€ High cost 
10,001€ - 100,000€ Very high cost 
Table 6-26: Scoring of the costs for Small and medium sized enterprises by using a crowdsourcing 
platform 
Table 6-26 shows the scoring of the costs SMEs faces if they use a crowdsourcing platform to 
support their innovation. The costs have been subjectively chosen, because of non-valid 
available cost declaration by the crowdsourcing platforms. Costs between €0 and €2,000 are 
ranked as low costs at small SMEs. Costs between €2,001 and €5,000 are ranked as medium 
costs. Whereas costs between €5,001 and €10,000 are defined as high costs for using a 
crowdsourcing platform. While usage costs between €10,001 and €100,000 are ranked as very 
high costs. Such costs define just the usage costs. The innovating SMEs have to add their 
individual internal costs such as labour costs, process costs and overhead costs towards the 
usage costs of the platform.  
 
6.16.2 Benefits, risks and costs for small and midsized enterprises while using a 
crowdsourcing platform 
The following tables illustrates the estimation of the individual benefits, the individual risks and 
the individual costs for an SME if the innovating companies intend to use one of this named 
crowdsourcing platform. This illustration is not exhaustive and represents only the example of 
the above-mentioned determinants to give a justification for a comparable platform for a 
possible SME pre-tailored crowdsourcing platform. The evaluation of the individual 
determinants is based on purely subjective decisions of the researcher and can vary from 
different perspectives. 
Benefits, risks and cost estimation for the crowdsourcing platform ‘InnoCentive’ 
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Table 6-27: Benefits, risks and cost estimation for the platform ‘InnoCentive’ 
The crowdsourcing platform "InnoCentive" is a large platform for mainly multinational 
companies in the pharmaceutical industry, as shown in Table 6-23 in sub-chapter 6.16. The 
benefits as shown in Table 6-27 above were judged by a low value for German SMEs, as the 
platform is often used by multinational companies in a particular industry. In addition, the risk 
associated with using this platform, which might be perceived by SMEs, is also considered low, 
as few SMEs are expected on the platform. Additionally, it can be difficult to image in SMEs is 
the high compensation rates that an innovating company promises to crowdworkers as their 
solution to the issue is accepted. Such high compensation rates, which are display equally the 
entry-costs of the innovating company, are not manageable in SMEs. In addition, training costs 
and other operating costs for the use of the platform are added.  
 
Benefits, risks and cost estimation for the crowdsourcing platform ‘IdeaCreation’ 
 
Table 6-28: Benefits, risks and cost estimation for the platform ‘IdeaCreation’ 
Crowdsourcing platform 'InnoCentive'
Benefits
Impact on 
projects
Impact on 
decision gates 
processes
Extent of use 
in projects
Extent to use 
in decision 
gate 
processes
Requirement 
GAP closure
Flexibility / 
Synergy
Future 
expressions
TOTAL
Benefit justification 5% 5% 5% 5% 0% 5% 5% 30%
Risk
Technology 
status / 
reliability
Lack of 
resource base
Lack of skill 
base
IP/infra-
structure 
implications
Vendor 
dependency
Complexity 
(Ease of use)
Gap in follow 
up activities
TOTAL
Risk justification 5% 5% 5% 5% 5% 5% 5% 35%
Effort / Cost
Major capital 
investments
Major 
consumables
FTE
Licenses / 
Infrastructure
Training / 
Consulting
TOTAL
Effort / Cost justification 60.000 € 3.000 € 0 € 0 € 8.000 € 71.000 €
68.000 USD 3.400 USD 0 USD 0 USD 9.100 USD 80.500 USD
* The cost figures has been converted by the exchange rate from 23.06.2019 by 1 USD --> 0,88€
C
a
te
g
o
ry
Quantifiable information
Crowdsourcing platform 'IdeaConnection'
Benefits
Impact on 
projects
Impact on 
decision gates 
processes
Extent of use 
in projects
Extent to use 
in decision 
gate 
processes
Requirement 
GAP closure
Flexibility / 
Synergy
Future 
expressions
TOTAL
Benefit justification 25% 25% 15% 10% 0% 15% 10% 100%
Risk
Technology 
status / 
reliability
Lack of 
resource base
Lack of skill 
base
IP/infra-
structure 
implications
Vendor 
dependency
Complexity 
(Ease of use)
Gap in follow 
up activities
TOTAL
Risk justification 5% 30% 20% 10% 5% 5% 5% 80%
Effort / Cost
Major capital 
investments
Major 
consumables
FTE
Licenses / 
Infrastructure
Training / 
Consulting
TOTAL
Effort / Cost justification 88.000 € 3.000 € 0 € 0 € 8.000 € 99.000 €
100.000 USD 3.400 USD 0 USD 0 USD 9.100 USD 112.500 USD
* The cost figures has been converted by the exchange rate from 23.06.2019 by 1 USD --> 0,88€
Quantifiable information
C
a
te
g
o
ry
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The crowdsourcing platform 'Idea Creation' supports both multinationals and SMEs as outlined 
above. Since this platform also supports SMEs, the impact on projects may be higher than the 
previous platform as displayed in Table 6-28 above. Furthermore, the results of the platform 
‘IdeaCreation’ can influence the innovation decisions, so that this platform could be used in 
further projects in SMEs. For these reasons, the benefits of this platform have been rated as very 
high for SMEs. The risks associated with the use of this platform vary. The risk of technology 
reliability can be rated as very low, since the platform has already existed on the market for 
several years. It can therefore be assumed that the platform technology works reliably. 
However, SMEs naturally have a shortage of staff and a lack of trained staff who can serve the 
crowd-sourcing platform and deal with a crowdworker at a high level of complexity. This staff 
calibre and the know-how must be built-up by the innovating SME, which can be seen as a risk 
in using this platform. Furthermore, the innovating SME depends on the platform provider, so 
that in case of a possible unavailability of the platform, the SME has to discontinue its innovation 
via the platform. However, this risk can generally be considered low as such risks can arise with 
any platform vendor. For these reasons, the general risk can be considered as high, but not as 
very high, as the innovating SMEs face when using this platform. Furthermore, the usage cost of 
the platform plays an important role for SMEs. After a personal online registration on the 
platform, the height of the monetary compensation rates towards the crowdworkers were 
visible. The compensation rates vary depending on project complexity. However, they are at a 
very high level. In addition, the training costs for employees to use the platform, as well as 
additional internal operating costs have to be considered in the cost estimation. For this reason, 
the usage costs, along with the monetary compensation, are classified as very high. 
 
Benefits, risks and cost estimation for the crowdsourcing platform ‘Yet2.com’ 
 
Table 6-29: Benefits, risks and cost estimation for the platform ‘Yet2.com’ 
  
Crowdsourcing platform 'Yet2.com'
Benefits
Impact on 
projects
Impact on 
decision gates 
processes
Extent of use 
in projects
Extent to use 
in decision 
gate 
processes
Requirement 
GAP closure
Flexibility / 
Synergy
Future 
expressions
TOTAL
Benefit justification 15% 25% 15% 10% 0% 15% 10% 90%
Risk
Technology 
status / 
reliability
Lack of 
resource base
Lack of skill 
base
IP/infra-
structure 
implications
Vendor 
dependency
Complexity 
(Ease of use)
Gap in follow 
up activities
TOTAL
Risk justification 5% 30% 20% 10% 5% 5% 5% 80%
Effort / Cost
Major capital 
investments
Major 
consumables
FTE
Licenses / 
Infrastructure
Training / 
Consulting
TOTAL
Effort / Cost justification 0 € 0 € 0 € 0 € 0 € 0 €
Quantifiable information
C
a
te
g
o
ry
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The crowdsourcing platform 'Yet2.com' supports both multinationals and SMEs as outlined 
above in Table 6-29. As this platform also supports SMEs, the impact on projects as well as the 
decisions to be made within innovation projects may also be high. However, the Impact on 
projects is ranked slightly lower than the previous platform as the ‘Yet2.com’ platform acts as a 
licensing trading platform. This means that innovators can buy licenses for specific technology 
solutions. The consideration of purchased licenses within an innovation project has to be 
decided by an SME case wise. However, when deciding to integrate a purchased license, the 
benefit of the impact on decision process can be considered as medium. Only the extended use 
of this platform in other projects can be classified as low due to the license trade, whereas all 
other advantages can also be classified as low. This results in a high level of advantage for SMEs 
across all attributes if this platform is to be used. The risk of technology reliability can be rated 
as very low, since the platform has already existed on the market for several years. It can 
therefore be assumed that the platform technology works reliably. However, SMEs naturally 
have a shortage of staff and a lack of trained staff who can serve the crowd-sourcing platform 
and deal with a crowdworker at a high level of complexity. This staff calibre and the know-how 
must be built-up by the innovating SME, which can be seen as a risk to use the platform. 
Furthermore, the innovating SME depends on the platform provider, so that in case of a possible 
unavailability of the platform, the SME has to discontinue its innovation via the platform. This 
risk can generally be considered as low as such risks can arise with any platform vendor. For 
these reasons, the general risk can be considered as high, but not as very high, as the innovating 
SMEs face when using this platform. Unfortunately, a personal online registration was not 
possible for the researcher, because the platform does not provide an online registration option. 
Obviously, the platform provider requires a personal contact to the innovating companies and 
to the crowdworker. Thus, a scrutiny of the compensation costs was not possible. For this 
reason, the usage costs could not be displayed appropriately.  
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Benefits, risks and cost estimation for the crowdsourcing platform ‘Presans’ 
 
Table 6-30: Benefits, risks and cost estimation for the platform ‘Presans’ 
 
The crowdsourcing platform 'Presans' mainly supports multinational companies and acts as a 
problem solving scientific-based questions platform. This means that technology companies can 
perform corresponding innovation projects with this platform. Due to the fact that this platform 
mainly supports multinational companies, the impact on projects for SMEs has to be classified 
as low as displayed in Table 6-30 above. Likewise, the impact on decision making processes 
should also be classified as low. Thus, the researcher comes to the conclusion that the overall 
benefits can be classified as intermediate. The risk of technology reliability can be rated as very 
low, since the platform has already existed on the market for several years. It can therefore be 
assumed that the platform technology works reliably. However, SMEs naturally have a shortage 
of staff and a lack of trained staff who can serve the crowd-sourcing platform and deal with a 
crowdworker at a high level of complexity. This staff calibre and the know-how must be built-up 
by the innovating SME, which can be seen as a risk to use the platform. Furthermore, the 
innovating SME depends on the platform provider, so that in case of a possible unavailability of 
the platform, the SME has to discontinue its innovation via the platform. This risk can generally 
be considered as low as such risks can arise with any platform vendor. For these reasons, the 
general risk can be considered as high, but not as very high, as the innovating SMEs face when 
using this platform. Unfortunately, a personal online registration was not possible for the 
researcher, because the platform does not provide an online registration option. Obviously, the 
platform provider requires a personal contact to the innovating companies and to the 
crowdworker. Thus, a scrutiny of the compensation costs was not possible. For this reason, the 
usage costs could not be displayed appropriately.  
  
Crowdsourcing platform 'PRESANS'
Benefits
Impact on 
projects
Impact on 
decision gates 
processes
Extent of use 
in projects
Extent to use 
in decision 
gate 
processes
Requirement 
GAP closure
Flexibility / 
Synergy
Future 
expressions
TOTAL
Benefit justification 10% 10% 5% 5% 0% 5% 0% 35%
Risk
Technology 
status / 
reliability
Lack of 
resource base
Lack of skill 
base
IP/infra-
structure 
implications
Vendor 
dependency
Complexity 
(Ease of use)
Gap in follow 
up activities
TOTAL
Risk justification 5% 30% 20% 10% 5% 5% 5% 80%
Effort / Cost
Major capital 
investments
Major 
consumables
FTE
Licenses / 
Infrastructure
Training / 
Consulting
TOTAL
Effort / Cost justification 0 € 0 € 0 € 0 € 0 € 0 €
Quantifiable information
C
at
e
g
o
ry
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Benefits, risks and cost estimation for the crowdsourcing platform ‘Hypios’ 
 
Table 6-31: Benefits, risks and cost estimation for the platform ‘Hypios’ 
 
The crowdsourcing platform 'Hypios' supports both SMEs and multinational companies as 
shown in Table 6-31 above. The platform works as a problem solving scientific-based questions 
platform on which companies can perform their individual technology projects. Since the 
platform supports both types of companies, the Impact on projects and the on-decision gates 
process are considered to be medium in SMEs as displayed in Table 6-31 above, similar to the 
'IdeaCreation' platform. In addition, the use of this platform as well as the consideration of the 
platform in further innovation decisions in further innovation projects must be classified as 
medium. For this reason, it can be assumed that the overall benefit of this platform for SMEs is 
very high. The risk of technology reliability can be rated as very low, since the platform has 
already existed on the market for several years. It can therefore be assumed that the platform 
technology works reliably. However, SMEs naturally have a shortage of staff and a lack of trained 
staff who can serve the crowd-sourcing platform and deal with a crowdworker at a high level of 
complexity. This staff calibre and the know-how must be built-up by the innovating SME, which 
can be seen as a risk to use the platform. Furthermore, the innovating SME depends on the 
platform provider, so that in case of a possible unavailability of the platform, the SME has to 
discontinue its innovation via the platform. However, this risk can generally be considered low 
as such risks can arise with any platform vendor. For these reasons, the general risk can be 
considered as high, but not as very high, as the innovating SMEs face when using this platform. 
The innovation costs and thus the usage costs and the monetary compensation for the 
crowdworker always play a significant role in SMEs. After a personal online registration by the 
researcher, an insight into the provided compensation offers was made by the innovating 
companies toward the crowdworkers. In this regard, the usage costs include both the 
compensation costs for the crowd and additional ancillary costs incurred by the company for the 
use of the platform. Due to the relatively low compensation costs compared to other platforms, 
the cost for this platform can be considered as very high for SMEs in the sense of the evaluation 
Crowdsourcing platform 'Hypios'
Benefits
Impact on 
projects
Impact on 
decision gates 
processes
Extent of use 
in projects
Extent to use 
in decision 
gate 
processes
Requirement 
GAP closure
Flexibility / 
Synergy
Future 
expressions
TOTAL
Benefit justification 25% 25% 15% 10% 0% 15% 10% 100%
Risk
Technology 
status / 
reliability
Lack of 
resource base
Lack of skill 
base
IP/infra-
structure 
implications
Vendor 
dependency
Complexity 
(Ease of use)
Gap in follow 
up activities
TOTAL
Risk justification 5% 30% 20% 10% 5% 5% 5% 80%
Effort / Cost
Major capital 
investments
Major 
consumables
FTE
Licenses / 
Infrastructure
Training / 
Consulting
TOTAL
Effort / Cost justification 35.000 € 3.000 € 0 € 0 € 8.000 € 46.000 €
Quantifiable information
C
a
te
g
o
ry
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scale. But the overall costs are still below the cost level of the other crowdsourcing platforms 
mentioned above.  
 
Benefits, risks and cost estimation for the crowdsourcing platform ‘NineSigma’ 
 
Table 6-32: Benefits, risks and cost estimation for the platform ‘NineSigma’ 
 
The crowdsourcing platform 'NineSigma' mainly supports multinational companies from 
multiple industries in their innovation. The benefits of the individual determinants as well as the 
overall benefits can therefore be classified as very low as shown in Table 6-32 above. In addition, 
the risk associated with using this platform, which might be perceived by SMEs, is also 
considered low, as few SMEs are expected on the platform. After an online registration on this 
platform by the researchers, a small insight into the monetary compensation rates was possible. 
The usage cost includes both the compensation payments of the innovating companies toward 
the crowdworker as well as further additional costs which arise for the innovating company. 
Such costs are estimated as very high on the platform, since the compensation costs to the 
crowdworker are very high. These are above the level of the previous platform 'Hypios' and are 
in the upper third of the rating scale. 
 
Benefits, risks and cost estimation for the crowdsourcing platform ‘Pharma Licensing’ 
 
Table 6-33: Benefits, risks and cost estimation for the platform ‘Pharma Licensing’ 
Crowdsourcing platform 'NineSigma'
Benefits
Impact on 
projects
Impact on 
decision gates 
processes
Extent of use 
in projects
Extent to use 
in decision 
gate 
processes
Requirement 
GAP closure
Flexibility / 
Synergy
Future 
expressions
TOTAL
Benefit justification 5% 0% 0% 5% 0% 5% 0% 15%
Risk
Technology 
status / 
reliability
Lack of 
resource base
Lack of skill 
base
IP/infra-
structure 
implications
Vendor 
dependency
Complexity 
(Ease of use)
Gap in follow 
up activities
TOTAL
Risk justification 5% 5% 5% 5% 5% 5% 5% 35%
Effort / Cost
Major capital 
investments
Major 
consumables
FTE
Licenses / 
Infrastructure
Training / 
Consulting
TOTAL
Effort / Cost justification 53.000 € 3.000 € 0 € 0 € 8.000 € 64.000 €
C
a
te
g
o
ry
Quantifiable information
Crowdsourcing platform 'Pharma Licensing'
Benefits
Impact on 
projects
Impact on 
decision gates 
processes
Extent of use 
in projects
Extent to use 
in decision 
gate 
processes
Requirement 
GAP closure
Flexibility / 
Synergy
Future 
expressions
TOTAL
Benefit justification 5% 5% 5% 5% 0% 5% 5% 30%
Risk
Technology 
status / 
reliability
Lack of 
resource base
Lack of skill 
base
IP/infra-
structure 
implications
Vendor 
dependency
Complexity 
(Ease of use)
Gap in follow 
up activities
TOTAL
Risk justification 5% 30% 20% 10% 5% 5% 5% 80%
Effort / Cost
Major capital 
investments
Major 
consumables
FTE
Licenses / 
Infrastructure
Training / 
Consulting
TOTAL
Effort / Cost justification 0 € 0 € 0 € 0 € 0 € 0 €
Quantifiable information
C
a
te
g
o
ry
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The crowdsourcing platform 'PharmaLicensing' supports mainly multinationals from the 
pharmaceutical industry as outlined in Table 6-33 above. Since this platform also supports 
multinational enterprises, the impact on projects as well as the impact on decision gates 
processes might be as low for SMEs as displayed in Table 6-33 above. However, the Impact on 
projects is ranked also as low, because the platform act as a platform for technology scouting, 
technology marketing and licenses trading for the pharmaceutical industry. This means that 
innovators can buy licenses for specific product requirements. The consideration of purchased 
licenses within an innovation project has to be decided in a company case-wise. This results in a 
low level of advantage for SMEs across all attributes if this platform is to be used. The risk of 
technology reliability can be rated as very low, since the platform has already existed on the 
market for several years. It can therefore be assumed that the platform technology works 
reliably. However, SMEs naturally have a shortage of staff and a lack of trained staff who can 
serve the crowd-sourcing platform and deal with a crowdworker at a high level of complexity. 
This staff calibre and the know-how must be built-up by the innovating SME, which can be seen 
as a risk to use the platform. Furthermore, the innovating SME depends on the platform 
provider, so that in case of a possible unavailability of the platform, the SME has to discontinue 
its innovation via the platform. This risk can generally be considered as low as such risks can 
arise with any platform vendor. For these reasons, the general risk can be considered as high, 
but not as very high, as the innovating SMEs face when using this platform. Unfortunately, a 
personal online registration was not possible for the researcher, because the platform does not 
provide an online registration option. Obviously, the platform provider requires a personal 
contact to the innovating companies and to the crowdworker. Thus, a scrutiny of the 
compensation costs was not possible. For this reason, the usage costs could not be displayed 
appropriately.  
 
6.16.3 Ranking and justification of the crowdsourcing platforms 
The following analysis and the results display the justification and the ranking of the named 
crowdsourcing platform to give a comparison and a justification of a possible SME pre-tailored 
crowdsourcing platform. Figure 6-2 below shows a three-dimensional justification. The benefit 
axis displays the benefit of the crowdsourcing platform towards the innovating SME. The risk-
axis shows the risk of the platform provider towards the innovating SME. The size of the bubble 
symbolised the usage cost of the platforms towards the SME. As much as bigger the bubble is, 
as much more cost intensive is this platform for the innovating SME.  
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Figure 6-2: Ranking and justification of the crowdsourcing platforms 
 
This means the the most valueable crowdsourcing platform for SMEs might be ‚Hypios‘. This 
platform symbilosed approx. 100% of overall benefit and 80% of overall risk level. But ‘Hypios‘ 
is the most cost efficient platform for innovating SMEs which have been symbolised by the 
bubble sise.  
 
6.17 General business model analysis of crowdsourcing platforms ‘Hypios’ 
This general business model analysis shows the strength the weaknesses, the threats and the 
opportunities of the crowdsourcing platform ‘Hypios’ which is unveiled by the technology review 
in sub-chapter 6.16.2 At this stage, the SWOT analysis is focusing on the SO-strategy and on the 
WT-strategy. This means the analysis shows the strength and opportunity combination (SO-
Strategy) and means which strengths suit to which opportunities? How can strengths be used so 
that the realisation of opportunities increases? The WT strategy displays the weakness-threats 
combination: How can a company defy the threats despite weaknesses - or what threats cannot 
engage in, since there are no corresponding strengths? Table 9-43 in Appendix A.16 below shows 
the SWOT analysis of the crowdsourcing platform ‘Hypios’.  
The communication between the innovating SMEs and the crowdworker as well as between the 
platform’s specialists and the SMEs is required in German language. As mentioned earlier in this 
thesis, the individuals responsible for innovation in German SMEs are not able to introduce very 
well an innovation issue in English language. The provision of just one language limits the scope 
and the market penetration of the platform. For this reason, the platform also provides its 
NineSigma InnoCentive 
IdeaCreation 
Hypios 
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services in English language, so that the SMEs gain the opportunity to communicate with a 
broader crowd or with international scholars.  
By IP trading, which is a significant strength of the platform, the platform enhances its 
perception as a modern and contemporary crowdsourcing platform for the innovating SMEs as 
well as for other companies. In addition to this, such IP trading enhances the loyalty of the 
innovating SMEs, so that the SMEs can gain further knowledge by purchasing IP for their 
innovation projects on the same crowdsourcing platform on which they already conduct an 
innovation project.  
In addition to this, the usability is enhanced by providing a solution guideline for the innovating 
SMEs as well as for the crowdworker. The SMEs and the crowdworker can get advice on how 
the crowdsourcing process is defined and how the platform will manage the crowdsourcing 
projects. This is a great opportunity for the platform while the guideline improves the usability 
of the platform and enhance the loyalty of regular customer.  
Furthermore, the platform is enhancing the loyalty of the innovating SMEs and for the 
crowdworker by showing the current and the previous innovation challenges. Such transparency 
shows that the platform can manage complex as well as easy innovation projects for the 
innovating SMEs and the crowdworker.  
A major threat might be, if the platform does not provide multiple languages, it will not be 
attractive for a broader crowdworker community’s involvement. Furthermore, if German SMEs 
should use this platform, it should also have the provision in the German language.  
The multiple language provision is also in Iine with the idea of versatile accessibility. The 
platform is considered weak, if it has a solely web-based accessibility. If the platform does not 
provide multiple accessibility options such as by web as well as by a corresponding App, the 
platform is likely to lose innovating customers and crowdworkers. For this reason, both access 
option should be provided. 
The platform provides just one additional service by IP trading. This is a major weakness, because 
the platform cannot create additional revenue streams. Furthermore, the platform operator 
cannot built-up additional know how which is created by additional service such as consulting 
service, matchmaking service for innovating SMEs, etc. If the platform does not provide 
additional services, the platform will not gather additional revenues and know-how which could 
be a major threat in the future.  
In addition to this, the platform contains a weakness through the consideration of the European 
IP law based on the platform’s location. This is a major disadvantage as it puts off innovating 
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German SMEs. Unless the platform also works within the German IP law and the German GDPR, 
it will not be acceptable to the innovating German SMEs. These are the strengths, weaknesses, 
opportunities and threats of Hypios platform. To minimise the weaknesses and threats as well 
as to maximise the strength and the opportunities the next sub-chapter shows how a new SME 
pre-tailored crowdsourcing platform could be designed so that open innovation from German 
SMEs can be supported as best as possible leading to significant business success.  
 
6.18 The Target Product Profile analysis for a new crowdsourcing concept 
The Target Product Profile is a strategic foundation to define the features of a new developed 
product (Gassmann et al. 2018: 71–73). In regard to the outstanding crowdsourcing platform 
‘Hypios’ was unveiled by the technology review in sub-chapter 6.16.2 in Table 6-31. Table 6-34 
below shows the minimum acceptable features. Based on this the desired features are 
incorporated in the new crowdsourcing concept.  
Feature 
Current features of the Hypios 
Crowdsourcing platform 
Features of the new 
Crowdsourcing concept 
Language English German and English 
IP protection for SEs According to European law According to German law 
IP protection for crowdworker According to European law According to German law 
General Data protection  According to European law According to European law 
Quality management system N.A. ISO 9000:2015 
Versatile accessibility Web based Web based and App (IOS, Android) 
Encrypted presentation of the user Company name Company name and employee 
name 
Consulting in innovation process 
implementation 
N.A. 
Consulting in innovation process 
implementation and innovation 
process adjustment 
Technology scouting N.A. Technology scouting and 
technology foresight 
Finding of suitable innovation 
partner (SMEs) 
N.A. 
Finding of suitable innovation 
partner (SMEs and researcher) 
Finding of suitable funding options N.A. 
Finding of suitable R&D funding 
programmes and support during 
the application phase for SMEs.  
Patent trade / IP commercialisation Patent trade Patent trade and sub licensing 
Heckathon Heckathons shall be performed Heckathons shall be performed 
Invoicing model for participating 
SMEs 
Monthly low subscription fee Monthly low subscription fee and 
additional service fee 
Table 6-34: Target Product Profile Analysis for a new crowdsourcing platform 
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6.19 A concept for a new crowdsourcing platform and its unique selling points 
As described earlier in this thesis, the notion of innovation is very important for the German 
SMEs. Many companies have declared innovation as a key corporate objective, which they 
consider vital for the growth of a company and its economic success. The surveys have also 
revealed that companies do not follow a structured innovation process. This sub-chapter shall 
introduce the general requirements of a new crowdsourcing platform which should lead to 
potential business success for German SMEs.  
 
General requirements to the new future platform 
As shown in Table 9-37 in Appendix A.14, most of the crowdsourcing platforms which are dealing 
with Research- and Development issues are not located in Germany. These are located in USA, 
Canada, Japan, or Belgium. None of the above-mentioned crowdsourcing platforms which deal 
with the R&D is located in Germany and therefore are not suitable for the traditional German 
SMEs. This also means that they operate through English language. As described above, from 
personal experience of the researcher, the most innovation managers and relevant people for 
R&D activities in SMEs have significant difficulties to formulate the requirements of an 
innovation project in English language, because of their age, education and skills. For that 
reason, a new crowdsourcing platform for German SMEs have to set up in German language. In 
this situation, the German language limits the scope of such platform to Germany, parts of 
Switzerland, Austria as well as the eastern part of The Netherlands. For this reason, it is equally 
important to offer this new platform in English language, to give the innovating companies the 
option to expand their individual innovation to other nations. However, this requires that the 
innovation managers and R&D managers have the capability to formulate the requirements of 
the innovation project in English language and communicate with the crowd. Depending on the 
innovation project and the skills of those responsible for innovation, the innovative companies 
can thus adjust the scope for the individual innovation projects, as companies thereby reach a 
larger crowd in other countries as well. At this stage, the SMEs can decide whether they conduct 
a crowdsourcing campaign in the German language or in the English language.  
In addition to this, a new crowdsourcing platform should be listed in Germany, and function 
according to German law. This is important, since both the data protection of the information, 
the data exchanged and the treatment of property rights must be treated in accordance to the 
German law. This means that all information exchanged between the crowd and the innovating 
company must be treated discreetly according to the General Data Protection Regulation (GDPR) 
principles. Furthermore, IP rights must also be treated according to German law, both for the 
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crowd as well as the innovating companies. Both sides must be provided with a transparent and 
valid legal framework to register and exploit potential IP rights for both sides in a profitable 
manner. To ensure these points, the new crowdsourcing platform has to be listed and operated 
in Germany. If doing so, both the crowd and the innovating companies will have the security of 
finding a valid and reliable legal framework for the treatment of corporate secrets and property 
rights. This ensures that the intellectual property of the crowd or of the company is not misused 
or trade secrets betrayed. Thus, the innovating companies have the certainty that all 'safety-
relevant' information for an innovation project that has to be exchanged between the 
innovation partners in an innovation project does not leave the 'innovation consortium'. 
Security, reliability and secure communication between the crowd and the innovating 
companies via the intermediate platform are crucial in the development environment. For this 
reason, the companies must firstly receive a secure (in terms of technical security) access and 
registration process on the platform. An additional point has to be considered here. In the event 
that a competitor of an innovating company is also active on the new crowdsourcing platform, 
unless safeguards are in place, much of the information could flow to this competitive company. 
This must be avoided, otherwise the R&D advantage and the associated competitive advantage 
would be lost. For this reason, the name of the innovating company must be acronymic encoded 
at the so-called front end of the crowdsourcing platform. If necessary, it should be presented in 
a changing manner each time. The crowd and the innovating companies are protected to some 
extent from the outflow of sensitive R&D data, product information, market information or new 
technological developments in this way of 'encrypted' representation of the company's name.  
The users should be given the assurance that both the creation process of a user account and 
the exchange of information and data, the communication between the crowdsourcing partners 
in terms of security requirements has been implemented by the platform operators. It is useful 
to certify the platform by an appropriate certification label. This certification should reflect both 
the secure payment processes and should document that the exchange and handling of sensitive 
project data and company data are consistent with the General Protected Data Regulation 
(GPDR). Such certification can be carried out via a corresponding quality management system 
according to DIN EN ISO 9001:2015. Both relevant quality requirements in accordance with the 
quality standard of DIN EN ISO 9001:2015 for the crowdsourcing platform itself can be mapped. 
Furthermore, corresponding process-certification should be considered which are responsible 
for the safe handling of sensitive company data and the overall project. The presentation of such 
quality certifications via a corresponding label on the crowdsourcing platform assures the user 
of the responsible and secure handling of the corresponding data. As mentioned above, the 
simple and quick technical access to the crowdsourcing platform is an important criterion so 
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that the platform could be used by both the crowd and the innovating companies in terms of 
the competitive platforms. This access can be realised via a web-based browsing interface, 
accessible via the common mobile devices. In addition, it is important to provide the most 
important functions for the users by an App for mobile devices such as IOS, Android or 
Embedded Windows. These easy access paths and an App for mobile devices increase user 
acceptance. Such access enables fast communication between the innovating companies and 
the crowd. Furthermore, the companies should give feedback to the crowd in a short time 
manner on the proposed solution and to build and maintain the necessary permanent contact 
with the crowd. #moreover, the new crowdsourcing platform should provide a chat room in 
which the crowd (single or multiple user) can interact with the innovating company in a secure, 
quick and reliable atmosphere to interchange ideas.  
 
Importance of 'Innovation' for the new future platform 
As can be seen from the findings of the qualitative interviews and quantitative survey, the issue 
of innovation is of importance to all surveyed companies to some extent. Companies link 
innovation to the business success and to the business growth of the company. For this reason, 
in addition to the actual crowdsourcing activity, the new crowdsourcing platform should also 
provide technology scouting, such as the structured observation and the early recognition of 
changes, potentials and relevant knowledge of technological developments and processes. 
Furthermore, the new platform should also work as a source of ideas as well as a generator for 
new ideas on topics relevant to the innovative companies. These further offers represent so-
called additional offers for the innovating companies and increases on the one hand the 
attention as well as the acceptance with the users. The new platform should also offer 
innovation process consulting as an additional service for innovation-minded SMEs, to provide 
SMEs with a process-based support for the introduction of an innovation tools namely 
crowdsourcing. This will be crucial for the SMEs that are taking advantage of crowdsourcing for 
the first time. This is so, because the introduction of an innovation tool always brings about an 
adaptation of existing processes as well as existing resources in the innovating company. For this 
reason, process consulting for SMEs who have no experience with crowdsourcing can be another 
valuable additional benefit. Another valuable additional benefit might be a so-called match-
making programme to access to suitable project partners for cooperation projects as well as 
government-funded R&D activities by the new platform. In addition, in this context, it should 
also be possible to prepare the corresponding funding applications for the relevant funding 
programs in cooperation with the partners via the platform operator. Furthermore, the 
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consulting of the cooperation partners with regard to the application process, the call-up 
process and all other activities in a government funded R&D project is to be offered via the new 
platform. Thus, an innovation-minded SME will have another opportunity to initiate innovation 
through funding programs, if this SME has not yet gained experience with such R&D funding 
programs. Another additional benefit of the new crowdsourcing platform will be that companies 
will be able to offer corresponding intellectual property rights or patents for sale or use on the 
platform. Thus, the opportunity would be created to commercialise quickly new innovations and 
inventions to some extent. 
 
Innovation culture shall be supported by the new crowdsourcing platform 
Innovation culture is a further important topic for innovating SMEs as the interviews and the 
online survey revealed. In the innovation context, the employer-involvement as well as the 
involvement of necessary departments in a company plays a prominent role in building the 
innovation culture for the SMEs. For this reason, the new platform has to provide multiple 
accesses for users from several departments of one company. This means that the platform has 
to allow the access from different user from one company within one company account. At this 
stage, it has to be stated that multiple accesses have to be managed by the App. With the 
multiple accesses for several employees for one company account the requirements of the SMEs 
in regards of the involving of different stakeholder for one innovation project is met. In addition 
to this, the new crowdsourcing platform shall contain a so-called marketplace on which already 
executed projects should be displayed to give interesting insights to the crowd as well as to 
possible new innovation-willing companies. Furthermore, the marketplace would also highlight 
which type of industries the platform has already supported. In conclusion this would encourage 
the crowd to communicate it to their individual community to enhance the acceptance of the 
platform to new crowds which have been previously described as the ‘networking effect'.  
 
Commercialisation of innovations should be supported from the new crowdsourcing platform 
An additional important topic for the interviewed and surveyed SMEs was the commercialisation 
of their innovations, patents and other intellectual property rights. But firstly, both the crowd 
and the companies expect a serious treatment of the individual IP rights, which is the basis of a 
trusted cooperation. A serious treatment of IP rights means that the crowd scrutinises its 
problem-solving proposals by third party IP rights, because the crowd have to keep the company 
free from third party IP rights, on one hand side. On the other side, the companies have to 
guarantee that the crowd monetarily benefit from its individual issue solving proposal if the 
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company integrate to into their R&D activities. Such IP rights treatments shall be based on 
German IP protection law. In this situation, the new platform has to provide and communicate 
explicitly such legal framework to enhance the trust for all participants in an innovation project. 
To quickly commercialise the innovations or the intellectual property rights, the companies shall 
have the option to offer their new technologies, products, services or property rights which have 
been created on the new platform by an appropriate marketplace. On this marketplace, the 
platform should display offers from the companies which are willing to sell their innovations or 
should offer licenses based on their property rights to other companies. Such marketplace would 
support the SMEs to commercialise their innovations or their property rights in a short time 
which was also an important issue identified by this research.  
 
Financing of innovation should be supported by the new crowdsourcing platform 
As mentioned above, the financing of innovations is always an important issue for the SMEs, 
because on the one hand they have limited financial resources for innovation projects in 
comparison to multinational enterprises. On the other hand, the SMEs have less access to 
financing options such as bank loans. For this reason, the innovating SMEs could be supported 
in financing innovation projects by government granted funds for instance. As also mentioned 
above, the German government supports the innovating companies in innovation financing 
through government granted funds, which are provided for multiple topics, for multiple 
industries and for multiple project consortia. This means that the German government provides 
annually a certain amount of money for innovation projects. Such funds are to be applied for in 
a specific process which is, depending on the project provider or depending on the topic, are 
highly complex and time consuming. For this reason, the new platform should provide on the 
one hand the access to several financial government funds and on the other hand the platform 
shall also provide advice to the innovating SMEs in the apply- process for specific grants. In 
addition to this the platform shall also give hints to the innovating companies which innovation 
network could support the company in applying for Government grants and which innovation 
network could help the innovating company to contact other possible cooperation-willing 
companies to conduct a cooperative Government granted innovation project. In addition to this, 
the innovation costs are always an issue for innovating SMEs. For this reason, the crowdsourcing 
option should not be very expensive for the companies to use. Different invoicing models could 
be provided to the innovating companies, because the project management and the project 
management structure in a company requires a stable calculation base for a project and thus 
the development costs of a product should not become higher than planned. To do justice to 
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the project management with regard to the cost transparency, all costs must be able to be 
transparently mapped in the project management of the company. This means that the 
company should not face hidden costs during the crowdsourcing process. Furthermore, the 
usage costs must not be very high to not jeopardise the overall budget of a development. For 
this reason, the usage costs, the invoicing model and the transparent presentation of overall 
costs incurred would play a major role. A user-friendly invoicing model shall be offered from the 
platform to the innovating companies, which allows the companies to pay a small monthly 
amount continuously over a long time period of time to enable and engage the companies to 
use the platform continuously, similar to a subscription model. Such invoicing model benefits  
the company as it has the advantage that the running costs for using the platform are very low, 
so that the burden of these costs in the overall cost analysis of a company is low and it represents  
a low-threshold offer for SMEs. The additional services which are provided from the platform 
should be separately charged.  
 
6.20 Summary of the chapter 
As seen in the summary of the quantitative findings by industry sector and by company size, 
most of the surveyed companies conduct R&D projects to develop new products or to improve 
their existing processes. Their intention for these R&D projects is quality leadership and 
technology leadership. These companies collaborate with several internal and external 
stakeholders. Internally it involves mainly the R&D head and production head. The company 
management also provide time and financial resources to their employees for innovation 
activities. The survey also revealed that the SMEs do not pursue a structured innovation process, 
but they have heard of the term ‘open innovation’. The involvement of external stakeholders 
provides access to new knowledge and high calibre research. The surveyed SMEs found external 
partners through innovation networks, technology clusters or through calls for tender. However, 
the surveyed SMEs have limited access to universities, research facilities or other companies in 
their industries. From a financial perspective, the surveyed SMEs reinvest their own profits and 
government subsidies for innovation. All surveyed SMEs emphasized that this use of 
government-granted funds creates too much overhead and the relevant mechanisms are not 
properly designed for usage by SMEs. Finally, the surveyed SMEs see benefit in using open 
innovation as it has potential to reduce development time and development costs, through the 
technology transfer between companies or through the establishment of a new business model. 
This shows that the open innovation approach is pursued by the surveyed SMEs to some extend 
but does not give the impression of its use being well designed or well structured. For this 
reason, a new crowdsourcing tool as part of the overall open innovation approach has been 
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suggested to gain access to the external research knowledge, other companies and other 
innovation stakeholders. As shown earlier, there are numerous crowdsourcing platforms 
available online, of which, very few are designed for manufacturing SMEs. For this reason, a new 
crowdsourcing platform, which takes into account the specific demands and requirements of 
German manufacturing SMEs, has been suggested. This new platform first considers the German 
location and therewith the German language, as well as the German GDPR and IP laws, which 
are all important in building trust between the crowdworkers and the German SMEs as 
crowdsourcer. It also provides German SMEs specific additional services such as technology 
scouting, technology foresight, a match-making provision to find an appropriate innovation 
partner, a marketplace for IP trading and an SME-friendly billing model to overcome SMEs 
natural constraints and is designed to help them improve their innovativeness and 
competitiveness.  
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7 Discussion 
The German economy is well known for its competitive strength. SMEs dominate the German 
manufacturing landscape far more than they do in any other economy of this size and are often 
hailed as the “Hidden Champions“ (Simon 2007). This is because German SMEs make a 
significant contribution to the growth of the German economy both in output and employment. 
However, the basic economic outlook for SMEs in Germany is worsening because, on the one 
hand, taxes are rising, production costs are rising steadily, and the education of potential 
employees does not meet SMEs’ requirements. On the other hand, German SMEs have to deal 
with the increasingly stiff competition from businesses in emerging markets. In addition to this, 
the German economy has lost ground in its innovativeness in comparison to other EU member 
states as well as with other countries in the world as shown above. It is now widely understood 
that German SMEs can only succeed economically by generating business growth based on 
innovation. They have to create new products through product innovation, they have to improve 
their processes through process innovation and they have to invent new business models such 
as service models (smart services) that enables them to earn money from solely beyond product 
sales. Their ability to achieve success in these three fields of innovation is possible only if German 
students are well educated from school levels up to the universities. SME must adapt to the new 
competitive conditions as well as utilise new business models. However, the quality of training 
imparted in schools and universities continues to be bad and the required skills are not 
demonstrated by the potential employees. This is surprising since Germany has numerous well-
regarded universities in pure as well as applied science as described above. For this reason, the 
SMEs have to further train their new employees to inculcate a sense of the new products, new 
processes and new business models on the job to perform the innovation. However, this 
presupposes that companies can hire employees with requisite qualifications. That is the core 
issue for SMEs. The experienced employees demand higher salaries, especially in the fields of 
software engineering, hardware engineering, ICT and in other areas related to the currently 
bourgeoning digitisation phenomenon. This development has become noticeable in Germany in 
recent years, as the labour unions have demanded ever higher salaries for employees in 
multinational companies, without considering the needs and requirements of the SMEs. This 
now means for the SMEs that they have to pay very high salaries for employees just to get them. 
This means that the profits cannot be reinvested into innovation projects, as much of the earned 
profits go away as increased employee salaries and incentives, as well as on further increases in 
corporate taxes and social insurance. In addition, companies in Germany have to pay the highest 
electricity costs in the European comparison (Statista GmbH 2017b). All this means that German 
SMEs can invest little money in their innovation projects. That is reason why the numerous 
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Government-subsidised innovation programmes are of immense value for German SMEs. With 
the establishment of so-called Leading-Edge Clusters, SMEs will be given a framework to carry 
out cooperative innovation projects in collaboration with research institutions and other 
companies. These allow the SMEs to refinance a certain part of the incurred R&D costs. As the 
in-depth interviews and the online survey carried out for this research show, SMEs have 
experience in using Government funded R&D projects to some extent. At the same time, the 
interviewed and surveyed SMEs claim that the Government-subsidised funds are creating too 
much overhead. By carrying out cooperative innovation projects in collaboration with research 
institutions or other companies the innovating SMEs seek to become technology leaders in their 
particular market field to maintain their current market position. This research also shows that 
these SMEs have a very close relationship with their customers. This means that sales 
representatives know exactly the needs and requirements of their customers. Furthermore, 
because of their flat hierarchies, SMEs can respond more quickly to changes and requirements 
than multinational enterprises. As a result, SMEs are able to meet the needs of their customers 
more quickly by offering customised solutions. On the one hand, this approach has the 
advantage that the SME can generate a strong bond with its customer. On the other hand, 
company growth is limited accordingly, because of the limited market scope of the individual 
customer’s solutions. That means that business growth is limited due to the limited market size 
of individual customer solutions, and that the solution created specifically for one or a group of 
customers cannot be widely deployed on the market, such as a standard solution that can be 
used by many users and market participants. Due to the customised solution for the customer, 
the number of customers is limited accordingly and therefore also the company growth. 
However, the generated business growth is very sustainable and secure due to great customer 
loyalty. This means, on the one hand, that innovation can compensate the competitive 
disadvantages of an SME and, on the other, it can also provide for business growth. The 
importance of such stakeholder involvement, particularly that of customers, is key to their 
success in their open innovation. Other stakeholders involved are the suppliers or the employees 
from different departments such as of production, sales or R&D. The involvement of such 
stakeholders differs from one innovation project to another. This so-called knowledge 
management within an overarching open innovation approach drives innovation alongside the 
company’s innovation strategy.  
Contrary to a widely held belief, just a few years ago, in SMEs, both strategic decisions and 
product-specific decisions were solely taken by the business owner or the managing director. 
This is no longer true in German SMEs. Due to the increasing managerial complexity imposed by 
market requirements, technical requirements and customer requirements, a single person can 
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no longer make such decisions alone. Such decisions must be taken by a team that has to 
comprise the managers from different company divisions. For this reason, the open innovation 
approach fits very well with the needs of German SMEs. Open innovation (OI) involves opening 
the company’s boundaries and gaining new knowledge through the integration of other 
stakeholders in the company. The open innovation approach is well known in the innovation 
strategies of multinational companies such as General Electric, Shell or Citrix. These companies 
have built up a so-called open innovation ecosystem over the last few years, which allows them 
to apply some of the OI tools. But it is understandable that SMEs cannot build up such a 
sophisticated OI ecosystem to perform innovation due to their lack of requisite human and 
financial resources.  
Rather, from the researcher's point of view, SMEs need smart innovation support tailored to the 
SMEs’ requirements. This innovation support has to map the influencing factors, which have an 
impact on the innovation of an SME as shown in sub-chapter 6.18, in the sense of SME needs to 
support innovation and thus innovation success. In the sense of the OI approach, a suitable 
crowdsourcing platform might be an appropriate innovation tool for SMEs, if such platform 
meets their requirements. The results of the in-depth interviews and of the online survey 
revealed that most SMEs integrate the requisite internal and external stakeholders into their 
individual innovation. This perspective gives the impression that a crowdsourcing strategy for 
innovative SMEs is appropriate to support their innovation. Crowdsourcing allows SMEs to 
involve internal and external stakeholders such as employees from different departments, 
researchers from universities and research institutes, customers and suppliers. Unfortunately, 
the evaluations of existing crowdsourcing platforms as shown in Appendix A.14 shows that the 
majority of the technology-driven platforms are located abroad, or they do not meet the 
German SMEs’ specific requirements. For instance, SME-relevant topics are not listed on these 
platforms. This also means that German SMEs are averse to using such platforms. Further, 
Germany's crowdsourcing platforms do not address technology-related issues and are therefore 
of no use to innovation-seeking German SMEs. The next chapter, ‘Conclusion and outlook’, 
shows how an appropriate crowdsourcing platform could be designed to address the innovation 
requirements of German SMEs. 
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8 Conclusion and outlook 
8.1 Introduction 
This chapter discusses the results of this research and provides a conclusion. In addition, the 
contribution to knowledge by this research is spelt out and the findings of this research are 
discussed in the light of previous research. Finally, potential leads from this research are 
explored to suggest future research directions. 
Given the intensifying global competition with companies trying to out-innovate one another 
(Vyas 2005: 103–116), it is very difficult for SMEs to achieve significant business growth. On the 
one hand, companies can buy other companies to gain further market share or to obtain new 
technologies; the strategy is generally deployed by the multinational corporations. The strategy 
of buying companies is also observed to some extent in larger non-MNC companies. Involving 
multiple complex steps, this strategy is very time- and money-consuming, often beyond the 
calibre of a traditional SME. Another strategy for generating business growth is innovation. Due 
to increasingly discerning customers and the increasing complexity of technologies, an SME can 
only carry out successful innovation with the help of appropriate partners. Furthermore, an SME 
must also involve other stakeholders in their innovation projects, as for both the financing of 
the innovation and the implementation of the individual project phases, stakeholder 
participation and commitment is a must. The involvement of project partners also means that 
the company’s natural boundaries must be opened up to third parties. If an SME chooses to 
open these borders to external third parties, it has a good chance to successfully adopt the open 
innovation approach. They should also be willing and able to use other requisite tools as shown 
above in sub-chapter 4.6, including the crowdsourcing platforms. Unfortunately, as discussed 
above in sub-chapter 6.16 till sub-chapter 6.19, traditional German SMEs have specific 
crowdsourcing needs because of their unique traditions and structure and the available 
crowdsourcing platforms do not meet these needs. The following passage and Table 8-1 below 
articulate the concept of a new crowdsourcing platform suitable for German SMEs in accordance 
with the research results.  
 
 
 
 
 
 
 137 
Feature 
Current features of the Hypios 
Crowdsourcing platform 
Features of the new 
Crowdsourcing concept 
Language English German and English 
IP protection for SMEs According to European law According to German law 
IP protection for crowdworker According to European law According to German law 
General Data protection  According to European law According to European law 
Quality management system N.A. ISO 9000:2015 
Versatile accessibility Web based Web based and App (IOS, Android) 
Encrypted presentation of the user Company name Company name and employee 
name 
Consulting in innovation process 
implementation 
N.A. 
Consulting in innovation process 
implementation and innovation 
process adjustment 
Technology scouting N.A. Technology scouting and 
technology foresight 
Finding of suitable innovation 
partner (SMEs) 
N.A. 
Finding of suitable innovation 
partner (SMEs and researcher) 
Finding of suitable funding options N.A. 
Finding of suitable R&D funding 
programmes and support during 
the application phase for SMEs.  
Patent trade / IP commercialisation Patent trade Patent trade and sub licensing 
Heckathon Heckathons shall be performed Heckathons shall be performed 
Invoicing model for participating 
SMEs 
Monthly low subscription fee Monthly low subscription fee and 
additional service fee 
Table 8-1: Target Product Profile Analysis for a new crowdsourcing platform 
 
Language 
German SMEs are usually owner-managed and different family members are part of the 
management team. In this environment, social, ethical political values and business practices 
play a key role. These values reflect a certain conservatism in German manufacturing SMEs. This 
conservatism is also reflected in their approach to how they conduct innovation projects. This 
means that the innovation managers examine very closely which innovation project is initiated, 
with which partner the SME could run the project, and according to which rules the innovation 
project is implemented. As a result, features, customer experience, availability and access to the 
platform, as well as other services that generate additional value for the companies that a 
business can leverage play a critical role in the success or failure of a new platform. 
Furthermore, business-related decisions regarding the company’s orientation, corporate 
strategy and mission are usually taken from the founding generation. Given that the education 
of the founding generation is not comparable to the current education of today's graduates – 
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which has become very international – the business correspondence language in Germany is 
German, which also extends to all other business partners such as customers, suppliers or 
project partners. One of the findings from the in-depth interviews is that the current innovation 
managers in SMEs mainly implement local, regional or national innovation projects. The 
regionality and locality of innovation projects also has the advantage that all project partners 
involved can be reached quickly by covering short distances to run the innovation project 
appropriately. From this point of view a new crowdsourcing platform should be designed 
predominantly for such communication and linguistic requirements. This strongly means that 
for the platform to gain acceptance among SMEs, the German language must be the medium of 
exchange on the platform between SMEs and the ‘crowd’ as well as with the other stakeholders. 
The advantage is that the innovation managers and the innovation decision makers in an SME 
have no barrier to entry to the new platform and they have less aversion to its use. Nevertheless, 
it is necessary to offer a second correspondence language (i.e. English) on the new 
crowdsourcing platform. This second correspondence language has the advantage that on one 
hand the scope of influence for the users (the SMEs) is increased and on the other hand a larger 
stakeholder circle can be involved in the innovation projects. Depending on the SMEs’ 
preferences and the project requirements, only German-speaking or German- and English-
speaking project participants can be involved. However, this also means that if an SME has 
decided to use one or both languages, the crowd will be filtered by the platform according to 
that language selection, so that the SME acquires a crowd made up of only either the German-
speaking people or of people with international orientation too.  
 
IP treatment according to German law 
The German language as the main correspondence language implies that the platform will also 
work according to German legal framework conditions. This means that all information 
exchanged via this new crowdsourcing platform will be handled according to both German 
legislation and the General Data Protection Regulation (GDPR). For the participating SMEs as 
well as for the crowd, it is important that confidential company information in particular is 
handled with care, that project information and new product information does not leave the 
circle of project participants and that intellectual property rights are protected on the platform 
under German patent laws and copyright law to ensure the greatest possible security of data 
protection and know-how protection for SMEs and for the crowd. It is crucial from the 
perspective of SMEs that sensible project-specific company data does not go beyond the project 
participants. On the other hand, it is also important for the crowd that the proposed solutions 
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be financially rewarded if they are included in an SME R&D project. The crowd needs the 
greatest possible certainty from the SMEs that the suggested solutions will be appropriately 
rewarded when used by the SMEs. This security can only come through appropriate regulation 
of the new crowdsourcing platform. Thus, in the terms of use, in the general terms and 
conditions, in the content field of the platform and in all other marketing activities such 
safeguards must be incorporated. 
 
Encrypted names of the employees and company name at the front end  
The confidentiality of all activities does not just end with the confidential treatment of company 
and project data. In some industries, it is also necessary to keep the participating SMEs’ names 
and their employee names confidential. Due to ever-increasing networking in social media as 
well as the increasing exposure through fairs, exhibitions and internet presentations, well-
informed employees of a competitor company can scrutinise the correspondence between the 
SME and the crowd to discover the topics on which the SME is currently working. To eliminate 
this vulnerability, the new crowdsourcing platform must, if necessary, present the SME names 
and corresponding employee names in the so-called front end of the platform in an encrypted 
manner. This provision serves to increase the confidentiality of the information exchanged 
between the project partners. At the same time, it also increases the platform's acceptance 
among innovating SMEs. To further increase acceptance and credibility, this encryption 
technology must be permanently available to all project participants. 
 
Quality management system ISO 9000:2015 
The new crowdsourcing concept not only includes collaborations between SMEs and the crowd. 
The new concept also includes the additional crowdsourcing platform offering additional 
services and services that offer added value for innovative companies. To ensure a high-quality 
standard for consulting services, technology scouting and IP trading for both the company and 
the crowd, the new crowdsourcing platform should have a minimum quality standard. The 
minimum quality standard is documented in German companies via a so-called Quality 
Management System (QMS) and is certified at regular intervals by a testing centre. The QMS is 
regulated by a standard, the DIN EN ISO 9000:2015, for which all German companies have to 
follow a certified QMS. According to DIN EN ISO 9000:2015, quality is the degree of fulfilment of 
given requirements. ISO 9000 specifies the minimum standard for the QMS that has to be 
achieved to meet customer requirements and other demands on the product or service quality. 
The QMS ensures that the platform provider increases the transparency of all business 
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processes, improves sustainable customer satisfaction and significantly lowers the failure rate 
and the costs. An essential principle of ISO 9001 is the process-oriented approach. A process 
oriented QMS documents all essential operational processes and puts them to the test. As a 
result, optimisation opportunities can be revealed even in otherwise well-functioning 
organisations. The QMS is therefore a factor that interacts intensively with the competitive 
situation and performance of a provider. A QMS suggests to the clients – in this case both an 
SME and the crowd – that the platform provider carries out the activities on the platform in a 
structured manner. This means that in the case of additional consulting services, for instance, 
the crowdsourcing platform consults SMEs according to a certified process of the ISO 9000:2015 
standard. Furthermore, there is the certainty for the SMEs that the offered service is of a 
qualified and approved standard. This is guaranteed because all quality-relevant processes are 
documented in a QMS manual. This means that the awareness of quality is also promoted and 
internalised by the codification of action in a QMS manual, which is important for both the 
customer and for new employees of the platform.  
 
Multiple access to the platform  
As previously mentioned, the crowd expects timely feedback on the submitted innovation 
proposals from the innovating SMEs. This means that the crowd would like to discuss the 
suggestions with the responsible innovation manager. Furthermore, the crowd would like to 
integrate the innovation proposals into the SME's R&D process, if possible, and to be able to 
access the platform safely at any time and at any opportunity. For this reason, the platform 
provider must ensure secure and easy access. On the other hand, society generally, and 
particularly the young people, are used to working with mobile devices and are constantly 
connected with the internet. For this reason, it is an important competitive advantage that the 
new platform has a web-based architecture that can be accessed via the internet with any 
mobile device. It is also important that the platform provider creates an app with all the key 
functions. This ensures a real time and quick communication between the crowd and the SME 
for timely feedback. 
 
Technology foresight 
The basic function of a crowdsourcing platform is to match the innovating companies with 
crowd-workers and facilitate their cooperative work on selected innovation projects. 
Nevertheless, the SMEs may have in their individual innovation project certain requirements or 
issues with which the crowd on the platform may not be able to assist. This can be the case, for 
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example, when an innovating company has to decide between two technological solutions. 
However, if the innovating SME does not know if one of the two technology approaches will 
have future market success, technology foresight can show which technology is viable and which 
benefits that SME can derive from this technology (Gausemeier und Plass 2014). When SMEs 
are already in contact with the platform provider, the provider may be able to offer further 
services in the extended innovation environment for SMEs, beyond what the crowd can provide. 
The SMEs can access these additional services as and when needed. This also provides the new 
platform with better competitive advantage in the market.  
The SMEs operate in a market environment where they must be innovative to maintain their 
market position and to achieve growth. However, for some SMEs it could be difficult to figure 
out what new products or services customers would need in the coming years. At the same time, 
it is well known that many SMEs do not know how to perform an innovation project in a 
structured manner. To meet this need of SMEs, the new platform should offer an additional 
technology scouting and technology foresight service. By using such a service based on their 
individual needs, some SMEs may be able to conceive more effective innovation projects as well 
as being able to execute them more efficiently.  
 
Innovation process consulting 
Furthermore, as both the interviews and the survey have shown, German manufacturing SMEs 
do not have a structured innovation process. Since a process modification or the introduction of 
new processes is very difficult for SMEs because for this, different stakeholders have to be very 
involved in the process at a very early stage, it makes sense that the platform provider also offers 
a need-based innovation process consultancy. The SMEs can then operate both the traditional 
crowdsourcing and the use of corresponding additional services made available by the platform 
provider. 
 
Matchmaking area 
Both the interviews and survey conducted as a part of this research show that the responding 
SMEs cooperate with other companies and research facilities to carry out their R&D projects. 
These partners are invariably found by the innovating SME from within their close business 
environment. This, however, does not always happen. In some cases, the SMEs find it difficult 
to find and engage with a suitable innovation partner. In some cases, an innovation network can 
assist them. However, desired innovation success may not be achieved due to a mismatch 
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between SMEs requirements and what the potential partners in the local network can offer. For 
this reason, the proposed crowdsourcing platform should support the innovating SMEs to find 
suitable innovation partners when needed. In an online matchmaking space various SMEs, 
research institutes and universities can be listed, and their abilities can be showcased. 
Furthermore, they can also explicitly express the terms of their willingness for a possible R&D 
cooperation.  
 
Financial support by government-granted subsidised funds 
The financing of innovation is crucial for SMEs. In most cases, the SMEs reinvest their own profits 
in their innovation. In addition, government subsidies made available to SMEs are also used to 
finance R&D projects. Unfortunately, the survey has confirmed the personal experience of the 
researcher, that these government R&D subsidies were not designed optimally for the SMEs. In 
this area, a distinction has to be made between so-called cooperation projects and solo projects. 
In both areas, a two-stage application procedure is used in many programmes. This means that 
the innovating project partners must first submit a project outline to a project promoter. This 
project promoter examines the degree of innovation, the financial situation of the applicant 
SME, and the ability of the SME to innovate in the sense of the project application and the 
corresponding innovation risk. If the innovating project partners have successfully passed this 
first step, they will need to submit a detailed R&D project application to the promoter in the 
second step to apply for funding for this project. These applications must be prepared in great 
detail by each project partner. This requires considerable time, human resources and 
organisational effort from SMEs. Furthermore, the project documentation as well as the 
corresponding project section reports must be submitted to the promoter during the year. This 
also causes considerable expense for SMEs. Given the magnitude of these efforts, it is not 
surprising that the surveyed companies are very reluctant to use such subsidy programmes, 
because the bureaucratic burden of applying is much too high for an SME. Therefore, the new 
platform should offer a further service through which the necessary administrative work in a 
government-funded R&D project is carried out by the specialists of the platform in consultation 
with the innovating SMEs. This means that the SMEs only have a minimum application cost, with 
most of the effort being made by the platform staff. This additional service differentiates the 
new platform from other existing platforms and adds value to the link between the innovating 
SMEs and the platform. 
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Intellectual property rights trading area 
As also identified in the surveys, SMEs want to commercialise the individual innovation 
outcomes. This is usually achieved by creating new products or services, or by making innovative 
modifications to existing products. However, if an SME cannot readily integrate the R&D 
outcomes into existing products or cannot commercialise it in new products, SMEs should still 
be able to benefit from its R&D activities and innovation projects in another manner. They can 
do this either by selling the innovation results, as an intellectual property right, or by making the 
innovation results available to several different interested parties through licensing. For this 
reason, the new platform also offers an IP trading area where SMEs can offer the outcomes of 
its innovation projects for use or for sale. 
 
Invoicing model 
Financial resources are always crucial for businesses, particularly SMEs. Therefore, the invoicing 
model of the new platform is of particular importance for its success or failure. SMEs need a 
well-calculated budget, with no hidden costs or additional costs incurred during the use of the 
platform. Furthermore, the SMEs need a low-threshold offer, so that the use of the platform 
does not exceed the innovation project budget of the SME. For this reason, it makes sense to 
cover the basic costs including a profit margin for the basic services of the platform plus an 
additional small monthly charge, like that in a subscription model. The basic services in the 
context of a crowdsourcing platform are the traditional crowdsourcing processes which SMEs 
can independently carry out via the platform. These basic services must be fully automated via 
the platform so that no further innovation specialist has to be taken care of for the basic 
functions. The additional services described above are also offered depending on the intensity 
of use or on a fixed charge. The invoicing modalities must be agreed in advance individually 
between the SMEs and the platform provider.  
It has to be emphasized at this stage that this DBA thesis does not aim to develop a complete 
detailed business model for a new crowdsourcing platform. Based on the findings of this 
research in combination with the researcher’s personal experience, it only offers a basic 
skeleton of a new crowdsourcing platform. If such a platform is set up based on its interactions 
with the SME community in Germany, further insights may develop which would tell what other 
features it may have. 
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8.2 Outlook 
The study has shown that crowdsourcing is a suitable way to support the SMEs in their 
innovation. This lays the foundations of a feasible innovation infrastructure. However, to take 
advantage of this infrastructure, it is necessary that SMEs in turn establish sound innovation 
management practices. This means that innovating companies that want to access the 
crowdsourcing infrastructure need to invest resources and build appropriate capabilities. It can 
be emphasized that, according to this study, there is need for a crowdsourcing platform with the 
above-identified plug-ins to be set up for German SMEs. However, there are some prerequisites 
for it to happen. On the one hand, the new platform provider must have the technical know-
how to facilitate necessary technical features on the online platform. If the new provider does 
not have the relevant know-how, it may make it possible by appropriate arrangement with some 
external development service provider. Furthermore, to provide the extended service features 
suggested above the new platform provider will need further engagement with the specialists 
for technology scouting, IP trading, innovation process consulting and technology consulting, as 
well as with other agencies with expertise in dealing with the application process of the 
government support R&D programmes for innovative companies. 
Nevertheless, such a crowdsourcing platform must be competently technically implemented. 
This would need advanced programming capabilities as well as significant investment. To 
minimise the financial risk for the new platform provider and to obtain the necessary technical 
know-how, it is possible to partially finance the new crowdsourcing platform via a government-
granted subsidised R&D fund. For this purpose, the following programmes are available based 
on research by the researcher.  
 
8.3 Contribution to knowledge 
This sub-chapter deals with the contribution to knowledge by this research. Table 8-2 below 
shows the current state of knowledge on various aspects of open innovation for German SMEs 
on one hand, and of the contribution to knowledge for German SMEs on the other. The literature 
column shows the literature streams to which the contribution is made.  
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Item 
Current knowledge in 
German SMEs 
Contribution to knowledge for 
German SMEs 
Literature stream 
Knowledge 
and 
education 
barrier 
 
Knowledge barriers for  
area of structured 
innovation process in 
SMEs while meeting the 
individual needs of the 
SMEs. 
Knowledge barriers in the 
area of digital business 
models for SMEs.  
Knowledge barriers in the 
area of practical seamless 
user experience in the 
digitalisation surrounding 
in SMEs. 
 
The new crowdsourcing concept, 
especially the additional services 
provided by it, can help the SMEs 
overcome the knowledge barriers 
as it includes the external 
specialists. Additionally, a 
seamless user experience and 
structured innovation process 
implementation support SMEs in 
their innovation activities.  
Bergmann et al. 2009, p. 139–
156: Enabling open 
innovation process through 
interactive methods: Scenarios 
and group decision support 
systems 
Grimaldi et al. 2013, p. 199–
210: Enabling Open 
Innovation in Small and 
Medium Enterprises 
Grönlund et al. 2010, p. 106–
131: Open Innovation and the 
Stage-Gate Process: A revised 
model for new product 
development 
Jonilto Costa Souza und Maria 
de Fátima Bruno-Faria 2013, p. 
108–129: The innovation 
process in the organisational 
context: an analysis of helping 
and hindering factors 
Lewis et al. 2007, p. 7–27: 
Business process innovation 
based on stakeholder 
perceptions 
Bose 2014: Beit rage zur 
Dienstleistungstagung des 
Bundesministeriums für 
Bildung und Forschung I’m 
Wissenschaftsjahr 2014 
Demary et al. 2016: 
Digitalisierung und Mittelstand 
GfK Enigma GmbH 2014: 
Umfrage in mittelständischen 
Unternehmen zum Thema 
Digitalisierung – Bedeutung für 
den Mittelstand I’m Auftrag 
der DZ Bank 
PricewaterhauseCoopers AG 
2015: BDI/PwC-
Mittelstandspanel 
Table 8-2: Contribution to knowledge: Knowledge and education barrier and literature stream  
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Item Current knowledge in 
German SMEs 
Contribution to knowledge 
for German SMEs 
Literature stream 
Innovation culture 
 
Organisational 
structure, as well as the 
company climate in 
German SMEs.  
How to overcome 
resistance to change in 
German SMEs. 
Tradition and 
cemented rules mainly 
dominate German 
SMEs. 
Traditional action in 
SMEs is industry-
dependent in Germany. 
The early integration of 
relevant internal and 
external stakeholders 
through the new 
crowdsourcing platform 
increases the innovation 
success. In particular, the 
integration and the 
appreciation of the 
employees in innovation 
projects increases their 
willingness to contribute to 
innovation projects. 
The managers and owners of 
SMEs’ commitment to 
innovation is necessary for 
the success of open 
innovation. 
The new crowdsourcing 
platform enables SMEs to get 
an easy access to innovation 
networks and Cutting-Edge 
cluster to find appropriate 
innovation partners. 
SMEs need to establish a 
well-balanced degree of 
openness. An overemphasis 
on openness leads to higher 
risks. An underemphasis 
leads to missing innovation 
opportunities.  
Monsef et al. 2012, p. 7–12: 
The Impact of Open Innovation 
in New Product Development 
process 
Heidenreich und Spieth 2013: 
Why innovations fail — The 
case of passive and active 
innovation resistance 
Gianiodis et al. 2010: 
Advancing a typology open 
innovation 
Holm-Nielsen et al. 2013, p. 
99–113: Talent Development 
as a University Mission: The 
Quadruple Helix 
Fetterhoff und Voelkel 2006, p. 
2–9: Open innovation: State of 
the art and future perspectives 
Dodgson et al. 2002, p. 53–83: 
The intensification of 
innovation 
Aaltonen 2011, p. 165–183: 
Project stakeholder analysis as 
an environmental 
interpretation process 
Gassmann 2010b: Innovations 
management mit 
Schwarmintelligenz 
Leimeister et al. 2016a, p. 64–
68: Chancen für den 
Mittelstand 
Leimeister und Zogaj 2013, p. 
161–183: Neue 
Arbeitsorganisation durch 
Crowdsourcing: Eine 
Literaturstudie 
Leimeister et al. 2016c: 
Systematisierung und Analyse 
von Crowd-Sourcing-Anbietern 
und Crowd-Work-Projekten 
Mladenow et al. 2014, p. 77–
86: Crowdsourcing 
Communities Nourish the Open 
Innovation Paradigm 
Hoßfeld et al. 2013, p. 62–69: 
Crowdsourcing — Modell einer 
neuen Arbeitswelt I’m Internet 
Table 8-3: Contribution to knowledge: Innovation culture and literature stream 
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Item 
Current knowledge in 
German SMEs 
Contribution to knowledge 
for German SMEs 
Literature stream 
Commercialisation 
of innovations 
Knowledge protection 
generally by IP. Limited 
knowledge on how 
German SMEs can 
protect their 
innovation.    
Knowledge on how 
new products can be 
commercialised. But 
not much on how 
German SMEs can 
commercialise their 
innovations. 
Limited knowledge on 
how German SMEs can 
provide sub-licences 
without significant 
costs. 
Innovations created by the 
new crowdsourcing platform 
can be commercialised 
through it in the form of sub-
licensing or IP sale. 
Bart Leten et al. 2013: IP 
Models to Orchestrate 
Innovation Ecosystems: IMEC, a 
Public Research Institute in 
Nano-Electronics 
Grindley und Teece 1997, p. 8–
41: Managing Intellectual 
Capital: Licensing and cross-
licensing in semiconductors 
and electronics 
European Commission, DG 
Enterprise and Industry 2008, 
p. 1–167: Intellectual Property 
Rights and Competitiveness: 
Challenges for ICT-Producing 
SMEs 
Andrezjewski 2009, p. 831–
842: Patent Auctions: The New 
Intellectual-Property 
Marketplace 
Elmquist et al. 2009, p. 326–
345: Exploring the field of open 
innovation 
Liao et al. 2007, p. 340–359: An 
empirical study of Taiwan's 
knowledge-intensive industries 
Lankila et al. 2005, p. 7–9: 
Knowledge sharing in the open 
innovation process — Case: 
Grid computing 
Aulawi et al. 2009, . 2238–
2246: Knowledge sharing 
behavior, antecedent and their 
impact on the individual 
innovation capability 
Bogers 2012, p. 1–14: 
Knowledge Sharing in Open 
Innovation 
Ebersberger et al. 2010, p. 1–
23: Open Innovation Practices 
and Effect on Innovation 
Performance 
Huisingh 2011, p. 2–9: Open 
innovation: State of the art and 
future perspectives 
 
Table 8-4: Contribution to knowledge: Commercialisation of innovation and literature stream 
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Item 
Current knowledge in 
German SMEs 
Contribution to knowledge 
for German SMEs 
Literature stream 
Financing of 
innovation 
Lack of 
understanding on 
how the state 
should financially 
support the SMEs. 
Lack of 
understanding of 
which suitable 
financing 
programmes are 
important for 
SMEs. 
Lack of 
understanding on 
How to finance 
innovations for 
SMEs without 
large enterprise 
involvement.  
The Government- 
granted funds create 
too much overhead for 
SMEs. This must be 
eliminated by an 
appropriate funding 
program tailored for 
SMEs. 
Lean application 
process | Lean 
reporting process. 
Commercialisation of an 
innovation during the 
funded programme. 
The new crowdsourcing 
platform can assist 
SMEs during the 
application and 
reporting process. 
Belitz und Lejpras 2014, p. 1–
26: Financing Patterns of 
Innovative SMEs and the 
Perception of Innovation 
Kraft und Urgakovic 2005, p. 1–
9: Profit-sharing and the 
financial performance of firms: 
Evidence from Germany 
West und Bogers 2014, p. 814–
831: A Review of Research on 
Open Innovation 
van Hemert et al. 2013, p. 425–
452: From innovation to 
commercialisation through 
networks and agglomerations: 
analysis of sources of 
innovation, innovation 
capabilities and performance of 
Dutch SMEs 
Gans und Stern 2003, p. 333–
350: The product market and 
the market for “ideas”: 
commercialisation strategies 
for technology entrepreneurs 
Federal Ministry for Economic 
Affairs and Energy 2014: 
Überblick über Fördervarianten 
Technologieoffene 
Projektförderung, 
Bundesministerium für 
Wirtschaft und Energie 2014: 
Technologieoffene 
Projektförderung 
Gassmann 2010b: 
Technologieoffene 
Projektförderung 
Federal Ministry of Education 
and Research 2015, p. 1–49: 
Deutschlands Spitzencluster 
Germany’s Leading-Edge 
Clusters 
Table 8-5: Contribution to knowledge: Financing of innovation and literature stream 
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8.4 Directions for further research 
As the interviews and the survey results revealed, people responsible for innovation in SMEs try 
to involve certain employees at an early stage of the innovation projects. The literature shows 
that these employees often exhibit a so-called 'not invented here' (NIH) syndrome. The NIH 
syndrome is the attitude against accepting and implementing innovation ideas that come from 
the external partners. Such attitude is the biggest hurdle to be overcome in open innovation. If 
the SMEs are using digitalised assistance systems such the above described crowdsourcing 
platform, further research would be needed to understand how new digitalised crowdsourcing 
platforms can involve relevant employees at an early stage in the innovation projects. More 
research would also be required to know how the new crowdsourcing platform should be 
designed so that all users, i.e. all crowdworkers and the crowdsourcers, accept the new platform 
and provide a seamless user experience for both parties.  
The crowdworkers expect timely feedback from the crowdsourcer to develop new innovation 
ideas. It would be, therefore, interesting to understand whether the new crowdsourcing 
platform can implement a type of performant artificial intelligence software to individually send 
the crowdworker appropriate automated feedback on the proposed solution. For this, further 
research on the topic will have to be done. Further, the user-friendly operability poses a low risk 
of failure for a new crowdsourcing platform if it can include a quality management system to 
select the crowd and to control the input quality consistent with the aim of the crowdsourcing 
project. This can be partially automated by chatbots152, for instance. However, more research is 
needed on this aspect of the proposed platform. 
If company employees and the crowd are granted multi-level access, the clarity on treatment of 
IP protection rights must be ensured before the platform is used. This means that all the 
stakeholders of the innovation project, which is running on the new crowdsourcing platform, 
have clarity on the handling of the emergent intellectual property rights. This understanding 
must be formalised in advance through appropriate contractual agreements. Since the new 
platform is exclusively available online and the ideas and solutions are also communicated 
online via the platform, the technical possibility must also be created in this environment to 
adapt the existing agreements or contracts to the new events digitally. Due to the currently 
                                                          
152 Chatbots are robots that can communicate with the customer through a chat and discuss specific topics with the customer. They 
rely on Artificial Intelligence (AI), which works through a set of defined rules and parameters. The chatbots can be used in different 
ways through text and language. 
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much discussed Artificial Intelligence in the software sector as well as the Blockchain 
phenomenon, a corresponding approach can be explored in further research on this topic.  
An argument is earlier made that the innovative German SMEs needs to be subsidised for their 
innovation expenses, as they have to pay higher electricity costs, the higher tax rates and higher 
wages in European comparison. This leaves little money for them to invest in their innovation 
projects. The German government understands this and there exists numerous government 
subsidised innovation programmes for German SMEs. With the establishment of so-called 
Leading-Edge Clusters, SMEs have to carry out such subsidised innovation projects in 
collaboration with research institutions and large companies. These allow SMEs to refinance a 
certain part of the incurred R&D costs. As the in-depth interviews have shown, SMEs have 
experience in using government-funded R&D projects to some extent. At the same time, the 
SMEs emphasized that the application process and the project documentation required to 
obtain such financial support is too complicated, time consuming and creates too much 
overhead. This opens room for further research on the extent to which SMEs are hindered in 
their innovation activities by bureaucratic funding hurdles. It would also be interesting to know 
to what extent government support compensates the funding gap of the SMEs. Furthermore, it 
would be interesting to research how government-granted innovation programmes should be 
designed so that the SMEs truly benefit from it and the application process is smoothened and 
made faster and cheaper. The proposed crowdsourcing platform is intended to support the 
innovating SMEs. However, further research on its feasibility, its suitability and its value for the 
SMEs is needed. What kind of SMEs business model will be more appropriate to use the full 
potential of new crowdsourcing platform also needs to be understood. 
  
 151 
9 Appendices 
A.1. Structure of the study 
 
Figure 9-1: Structure of the study 
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A.2. Measurement framework of the European Innovation Scoreboard 
Item Number Measurement framework Measured items 
1 Human resources New doctorate graduates 
2  Population aged 25-34 with tertiary education 
3  Lifelong learning 
4 Attractive research systems International scientific co-publications 
5  Top 10% most cited publications 
6  Foreign doctorate students 
7 Innovation-friendly environment Broadband penetration 
8  Opportunity-driven entrepreneurship 
9 Finance and support R&D expenditure in the public sector 
10  Venture capital expenditures 
11 Firm investments R&D expenditure in the business sector 
12  Non-R&D innovation expenditures 
13  
Enterprises providing training to develop or upgrade 
ICT skills of their personnel 
14 Innovators SMEs with product or process innovations 
15  SMEs with marketing or organisational innovations 
16  SMEs innovating in-house 
17 Linkages Innovative SMEs collaborating with others 
18  Public-private co-publications 
19  Private co-funding of public R&D expenditures 
20 Intellectual assets PCT patent applications 
21  Trademark applications 
22  Design applications 
23 Employment impacts Employment in knowledge-intensive activities 
24  
Employment fast-growing enterprises of innovative 
sectors 
25 Sales impacts Medium and high-tech product exports 
26  Knowledge-intensive services exports 
27  
Sales of new-to-market and new-to-firm product 
innovations 
Table 9-1: Measurement framework of the European Innovation Scoreboard; source (European 
Commission 2018: 8) 
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A.3. The European Innovation performance index  
Performance groups Result 
Innovation Leaders 
 Innovation performance is well above that of the 
EU. More than 20% above the EU average 
 Denmark, Finland, Germany and Sweden 
Strong Innovators 
 Member States with a performance close to that of 
the EU average, but less than 20% above or more 
than 90% of the EU average. 
 Austria, Belgium, France, Ireland, Luxembourg, 
Netherlands, Slovenia and the UK 
Moderate Innovators 
 Member States where the innovation performance 
is below that of the EU average at relative 
performance rates between 50% and 90% of the EU 
average. 
 Croatia, Cyprus, Czech Republic, Estonia Greece, 
Hungary, Italy, Lithuania, Malta, Poland, Portugal, 
Slovakia and Spain 
Modest Innovator 
 Modest innovators include Member States that 
show an innovation performance level well below 
that of the EU average, less than 50% of the EU 
average. 
 Bulgaria, Latvia, and Romania 
Table 9-2: Innovation performance groups; own illustration; source: (European Commission 
2018: 7) 
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A.4. Germany's Leading-Edge Clusters 
 
Figure 9-2: Germany's Leading-Edge Clusters across Germany; source: (Federal Ministry of 
Education and Research 2015: 14) 
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A.5. Overview of internal and external financing options for innovations 
No. Funding opportunity Notes 
1 Reinvesting profits Internal sources 
2 New capital Internal sources 
3 Bank loans External sources 
4 Other dept contracts External sources 
5 Government grants External public sources 
6 Tax credits External public sources 
7 Crowd funding External public sources 
8 Venture Capital External venture sources 
Table 9-3: Overview of internal and external financing options; source: (Belitz und Lejpras 2014: 
4–6) 
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A.6. The role of open innovation in the industry 
 
Table 9-4: Overview of open innovation activities in multinational enterprises; source 
(Innovation Excellence 2014) 
 
Case 1: General Electric (GE) 
General Electric (GE) is trying to solve problems by so-called advanced manufacturing 
techniques. They are using crowd-sourcing techniques across industries to improve its customer 
value. General Electric collaborates with experts and entrepreneurs such as customers or 
suppliers to get new insights, ideas and expertise. Furthermore they launch different initiatives 
for open innovation challenges and they invite the global community to provide ideas, new 
approaches, new technologies and technology proposals for specific topics and issues (General 
Electric 2016). Additionally General Electric also launched an initiative called "FirstBuild" which 
is an online and physical community for designing, engineering, building and selling new home 
appliances (Innovation Excellence 2014). In addition to this Hutter, Hautz, Repke, Matzler 
(Hutter et al. 2013: 12) emphasise that a major number of multinational enterprises (60%-70%) 
are using web-based technologies to integrate external stakeholder such as customers and 
external experts.  
 
Case 2: Cisco Systems 
Cisco Systems (CS) launched a start-up incubation programme "Entrepreneurs in Residence" to 
provide a platform for strategic relationships with early-stage entrepreneurs in the USA and 
Europe. The focus of this programme is the knowledge creation by collaborative start-ups, which 
work on their own account but they have to provide their knowledge and new solutions to Cisco 
Systems. During the programme, "Entrepreneurs in Residence" the start-ups can collaborate 
with other start-ups and they could build their own "start-up family". Additionally Cisco Systems 
Innovation activities
Programme name Crowdsourcing
Customer 
integration
Supplier 
integration
Intellectual 
Property 
Management
Entrepreneurs integration Idea creation funding
Innovation 
challenges by 
Internet platform
Startup incubation / 
acceleration 
programme
Startup's
Idea exchange 
with settled 
companies
Direct
Venture 
Capital 
access
FirstBuild x x x x x x x
Entrepreneurs in Residence x x x
Samsung Accelerator programme x x x
Wayra x x x
Startup Accelerator x x x x
Microsoft Ventures Accelerators x x
Shell GameChanger programme x x x x
Media Camp x x x
Google for Entrepreneurs x x N.A. N.A.
The Orange Fab x x x x
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provides several events for their start-ups such as networking events, or marketing and public 
relations opportunities, or legal support, or access to Venture Capital organisations (Cisco 
Systems Inc. 2016) 
 
Case 3: Citrix 
The accelerator programme from CITRIX is an open innovation platform, which develops and 
funds start-ups in Silicon Valley (USA), Santa Barbara (USA) and Bengaluru (India). The 
programme considers start-ups (early-stage entrepreneurial teams) which are coached by 
specialists from CITRIX and they train the leadership skills as well as the design thinking activities. 
They incorporate customer traction and they develop leadership. Hutter (Hutter et al. 2013) 
emphasise that customer integration is also the most frequently applied tool to operate open 
innovation in SMEs and in multinational enterprises. CITRIX works with several entrepreneurs 
which are funded by CITRIX due to a special Venture programme (CITRIX Startup Accelerator 
2014).  
 
Case 4: Shell 
Contrary to all above described accelerator programmes, the company Shell provides a 
programme for private person and for external companies as well as for the entire Shell group, 
which is called "Shell GameChanger". Shell provides innovators around the world with financial 
and technical support to demonstrate technical and commercial viability of their ideas. 
Innovators are invited to submit their ideas onto an online website. After the validation of the 
ideas from a screening panel, the innovator must submit a proof-concept. After passing the 
proof-concept, a funding of the idea is possible by Shell. The innovator is encouraged to use such 
funding to develop the idea in accordance with the agreed plan by the panel experts (Shell 
International B.V. 2014).  
As mentioned by the above shown figure and cases, most of the multinational enterprises 
execute their open innovation activities by incorporated start-up companies which are 
supported by the enterprises financial or advisory wise. They launched start-up incubation 
programmes or innovation accelerator programmes around the world to get new ideas, new 
insights and new problem-solving approaches. Additionally, to this, some multinational 
enterprises incorporate also online platforms to get new insights from the public, the so-called 
crowdsourcing. The next sub-chapter describes the innovation activities from European SMEs. 
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A.7. Questionnaire of administrative questions  
 
Figure 9-3: Questionnaire of administrative questions  
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A.8. Semi-structured questionnaire to support the research project 
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Figure 9-4: Semi-structured questionnaire 
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A.9. Quantitative questions to support the research project by an online survey 
 
 174 
 
  
 175 
 
 
 
 
  
 176 
 
 
 
 
  
 177 
 
 
 
 
  
 178 
 
 
 
 
  
 179 
 
 
 
 
  
 180 
 
 
 
 
  
 181 
 
 
 
 
  
 182 
 
Figure 9-5: Quantitative questions 
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A.10. Cluster of innovation topics in accordance to the qualitative questionnaire 
Cluster Innovation cluster Questions 
1 Importance of Innovation 
1.2: How specific is the topic 'innovation' part of your company 
strategy? 
  
1.3: How strongly is the topic 'innovation' involved in your company 
strategy? 
  1.6: How important is innovation as a driver for company growth? 
   
2 Reason for Innovation 1.4 What do you understand as a term 'innovation' in your company? 
  
1.7: Does your company pursue innovation projects to develop its own 
products or services? 
  
1.19: If you innovate, do you execute 'Process Innovation', 'Product 
Innovation' or 'Business Model Innovation'? 
  1.20: What do you would like to archive by your innovation activities? 
  
1.5 Is your company in a market environment where you need to be 
innovative? 
   
3 Innovation Culture 
1.8: How much per cent of your turnover do you invest in innovation 
projects? 
  1.9: Who is responsible for innovations in your company? 
  1.10: Who is also involved in innovation activities in your company? 
  
1.11: How strongly do you integrate your employees from departments 
into your innovation activities, which are not directly responsible for 
innovations? 
  
1.12: Do you promote innovation activities of your employees in your 
company? 
  1.13: Have you established company-internal funding programs? 
  1.14: Do your employees have room for innovation?  
  
1.15: How much per cent of human resources are invested in 
innovation projects? 
  
1.16: How much time do your employees get for creativity in the 
company? 
  
1.17: Do you communicate innovations from your employees 
internally? 
  
3.7: To what extent do you try to 'control' your partner during an 
innovation project? 
4 Innovation Process 2.1: Is there a defined innovation process available if you innovate?  
  2.2: If you innovate, do you follow a particular innovation process? 
  2.3: Do your employees know the innovation process? 
  
2.4: Have you defined the treatment of copy rights such as intellectual 
property rights, brand names, or trademarks in your innovation 
process? 
   
5 
Commercialisation of 
innovations 
2.5: When do you commercialise new developed products or services? 
  
2.6: Do you face market entry barriers for the commercialisation in 
spite of your innovation? 
  
3.11: Do you distribute licenses or other copyrights to commercialise 
your innovations? 
  
2.7: To what percentage do contribute your innovations the annual 
turnover within the next 5 years? 
Table 9-5: Cluster of innovation topics in accordance to the qualitative questionnaire 
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Cluster Innovation cluster Questions 
6 
Measurement of 
innovation success 
2.8: Do you measure your innovation success in your company? 
  
2.9: Which Key Performance Indicator did you defined for the 
innovation success measurement? 
  
2.10: Do you anchor such Key Performance Indicator into your 
innovation process? 
 Innovation cluster Questions  
7 Open Innovation and tools 3.1: Do you ever heard about the term "Open Innovation"? 
  3.2: Do you know about the term "Open Innovation"? 
  
3.9: Do you ever heard about the following innovation-tools such as 
Crowdsourcing, Innovation Campus, Design Thinking, Knowledge 
Management, Blue Ocean Method, Szenario Technik, Cross Industry, 
Outcome Driven Innovation?  
  3.10: Do you use other innovation tools for your innovation process? 
  
3.3: From which types of sources do you get your input even if you 
execute innovation projects? 
  
3.12: Do you use licenses or other copyrights from others to run your 
innovations? 
   
8 
Collaboration with 
external partner 
3.4: Do you cooperate with external partner during an innovation 
project?  
  
3.5: If you cooperate with external partner, universities or research 
facilities, do you intend to cooperate regional, national or 
international? 
  
3.6: How do you gain external innovation partner for your innovation 
project?  
  3.13: Do you run corporations?  
  
3.14: Which external partners are you still cooperating with in addition 
to your innovation projects? 
9 Financing of innovation 
3.8 Do your company uses government granted subsidies funds to 
execute innovation projects? 
Table 9-5: Cluster of innovation topics in accordance to the qualitative questionnaire 
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A.11. Innovation as a growth driver for small and medium sized enterprises 
Cluster 1: The importance of innovation 
 
Figure 9-6: Innovation in the company's strategy; source: qualitative interviews 
Respondent Question Possible 
answer  
Respondent's answer 
C1 
How strongly is 
'innovation' 
embedded in your 
company strategy? 
Innovation is 
part of the 
company's 
vision 
Yes, innovation is a part of the company's vision 
C2 No, innovation is not a part of the company's vision 
C3 No, innovation is not a part of the company's vision 
C4 No, innovation is not a part of the company's vision 
C5 Yes, innovation is a part of the company's vision 
Table 9-6: Strength of the innovation as part of the company's vision; source: qualitative 
interviews 
 
Respondent Question Possible 
answer  
Respondent's answer 
C1 
How strongly is 
'innovation' 
embedded in your 
company strategy? 
Innovation is 
part of the 
company's 
mission 
Yes, innovation is a part of the company's mission 
C2 No, innovation is not a part of the company's mission 
C3 Yes, innovation is a part of the company's mission 
C4 No, innovation is not a part of the company's mission 
C5 Yes, innovation is a part of the company's mission 
Table 9-7: Strength of the innovation as part of the company's mission; source: qualitative 
interviews 
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Respondent Question Possible 
answer  
Respondent's answer 
C1 
How strongly is 
'innovation' 
embedded in your 
company strategy? 
Innovation is 
part of the 
company's 
objectives 
Yes, innovation is a part of the company's objectives 
C2 Yes, innovation is a part of the company's objectives 
C3 Yes, innovation is a part of the company's objectives 
C4 Yes, innovation is a part of the company's objectives 
C5 Yes, innovation is a part of the company's objectives 
Table 9-8: Strength of the innovation as part of the company's objectives; source: qualitative 
interviews 
 
 
Figure 9-7: Importance of innovation for companies’ growth; source: qualitative interviews 
 
Cluster 2: The reason for innovation 
 
Figure 9-8: Innovation-Demanding market environment; source: qualitative interviews 
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Figure 9-9: Own product or service development; source: qualitative interviews 
 
Developing new products or services 
Respondent Question 
Possible 
answer 
Respondent's answer 
C1 
1.4 What do you 
understand as a 
term 'innovation' 
in your company? 
Developing 
new products 
or services 
Yes, we do understand the development of new 
products or services by the term 'innovation' 
C2 
Yes, we do understand the development of new 
products or services by the term 'innovation' 
C3 
Yes, we do understand the development of new 
products or services by the term 'innovation' 
C4 
Yes, we do understand the development of new 
products or services by the term 'innovation' 
C5 
Yes, we do understand the development of new 
products or services by the term 'innovation' 
Table 9-9: Developing new products or services by the term Innovation; source: qualitative 
interviews 
 
Developing new business models 
Respondent Question 
Possible 
answer 
Respondent's answer 
C1 
1.4 What do you 
understand as a 
term 'innovation' 
in your company? 
Developing 
new business 
models 
No, we do not understand the development of new 
business models by the term 'innovation' 
C2 
No, we do not understand the development of new 
business models by the term 'innovation' 
C3 
No, we do not understand the development of new 
business models by the term 'innovation' 
C4 
Yes, we do understand the development of new 
business models by the term 'innovation' 
C5 
Yes, we do understand the development of new 
business models by the term 'innovation' 
Table 9-10: Developing new business models by the term Innovation; source: qualitative 
interviews 
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Developing new processes by process innovation 
Respondent Question 
Possible 
answer 
Respondent's answer 
C1 
1.4 What do you 
understand as a 
term 'innovation' 
in your company? 
Developing 
new processes 
by process 
innovation 
Yes, we do understand the development of new 
processes by the term 'innovation' 
C2 
Yes, we do understand the development of new 
processes by the term 'innovation' 
C3 
No, we do not understand the development of new 
processes by the term 'innovation' 
C4 
Yes, we do understand the development of new 
processes by the term 'innovation' 
C5 
No, we do not understand the development of new 
processes by the term 'innovation' 
Table 9-11: Developing new processes by the term Innovation; source: qualitative interviews 
 
The improvement of existing products 
Respondent Question 
Possible 
answer 
Respondent's answer 
C1 
1.4 What do you 
understand as a 
term 'innovation' 
in your company? 
The 
improvement 
of existing 
products 
Yes, we do understand the improvement of existing 
products by the term 'innovation' 
C2 
Yes, we do understand the improvement of existing 
products by the term 'innovation' 
C3 
No, we do not understand the improvement of 
existing products by the term 'innovation' 
C4 
Yes, we do understand the improvement of existing 
products by the term 'innovation' 
C5 
Yes, we do understand the improvement of existing 
products by the term 'innovation' 
Table 9-12: Improvement of existing products by the term Innovation ; source: qualitative 
interviews 
 
The improvement of existing processes 
Respondent Question 
Possible 
answer 
Respondent's answer 
C1 
1.4 What do you 
understand as a 
term 'innovation' 
in your company? 
The 
improvement 
of existing 
processes 
Yes, we do understand the improvement of existing 
processes by the term 'innovation' 
C2 
Yes, we do understand the improvement of existing 
processes by the term 'innovation' 
C3 
Yes, we do understand the improvement of existing 
processes by the term 'innovation' 
C4 
Yes, we do understand the improvement of existing 
processes by the term 'innovation' 
C5 
Yes, we do understand the improvement of existing 
processes by the term 'innovation' 
Table 9-13: Improvement of existing processes by the term Innovation; source: qualitative 
interviews 
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Diversification of existing products 
Respondent Question 
Possible 
answer 
Respondent's answer 
C1 
1.4 What do you 
understand as a 
term 'innovation' 
in your company? 
Diversification 
of existing 
products 
Yes, we do understand the diversification of existing 
products by the term 'innovation' 
C2 
No, we do not understand the diversification of 
existing products by the term 'innovation' 
C3 
No, we do not understand the diversification of 
existing products by the term 'innovation' 
C4 
Yes, we do understand the diversification of existing 
products by the term 'innovation' 
C5 
No, we do not understand the diversification of 
existing products by the term 'innovation' 
Table 9-14: Diversification of existing products by the term Innovation; source: qualitative 
interviews 
 
 
Figure 9-10: Quality leadership as a goal of innovation activities; source: qualitative interviews 
 
 
Figure 9-11: Cost leadership as a goal of innovation activities ; source: qualitative industries 
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Figure 9-12: Market leadership as a goal of innovation activities; source: qualitative interviews 
 
 
Figure 9-13: Maintaining the market position as a goal of innovation activities; source: 
qualitative interviews 
 
 
Figure 9-14: Technology leadership as a goal of innovation activities; source: qualitative 
interviews 
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Cluster 3: Innovation culture 
 
Figure 9-15: Responsibility of innovation activities; source: qualitative interviews 
 
 
Figure 9-16: Involvement in innovation activities ; source: qualitative interviews 
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Respondent Question Selected 
answer 
Respondent's answer Intensity of 
involvement 
C1 
1.10: Who is also 
be involved in 
innovation 
activities in your 
company? 
Employees 
of the 
development 
department 
Yes, we do involve the 
employees from the 
development department 
into innovation activities.  
From the 
beginning of an 
innovation project. 
C2 
Yes, we do involve the 
employees from the 
development department 
into innovation activities. 
From the 
beginning of an 
innovation project. 
C3 
Yes, we do involve the 
employees from the 
development department 
into innovation activities. 
From the 
beginning of an 
innovation project. 
C4 
Yes, we do involve the 
employees from the 
development department 
into innovation activities. 
From the 
beginning of an 
innovation project. 
C5 
Yes, we do involve the 
employees from the 
development department 
into innovation activities. 
The involvement is 
depending on the 
innovation topic.  
Table 9-15: Involvement of employees from the development department; source: qualitative 
interviews 
 
Respondent Question 
Selected 
answer 
Respondent's answer 
Intensity of 
involvement 
C1 
1.10: Who is 
also be 
involved in 
innovation 
activities in 
your 
company? 
Employees 
of the 
research 
department 
No, we do NOT involve the 
employees from the research 
department into innovation 
activities.  
We do not have a 
research department.  
C2 
No, we do NOT involve the 
employees from the research 
department into innovation 
activities. 
We do not have a 
research department. 
C3 
Yes, we do involve the employees 
from the research department into 
innovation activities. 
From the beginning of 
an innovation project. 
C4 
Yes, we do involve the employees 
from the research department into 
innovation activities. 
From the beginning of 
an innovation project. 
C5 
Yes, we do involve the employees 
from the research department into 
innovation activities. 
The involvement is 
depending on the 
innovation topic. 
Table 9-16: Involvement of employees of the research department; source: qualitative 
interviews 
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Respondent Question 
Selected 
answer 
Respondent's answer 
Intensity of 
involvement 
C1 
1.10: Who is 
also be 
involved in 
innovation 
activities in 
your 
company? 
Head of 
sales 
Yes, we do involve the Head of Sales 
department into innovation 
activities.  
The involvement will be 
in regard to a certain 
topic, by means 
depending on the 
situation.  
C2 
Yes, we do involve the Head of Sales 
department into innovation 
activities. 
The involvement will be 
only information wise. 
C3 
Yes, we do involve the Head of Sales 
department into innovation 
activities. 
From the beginning of 
an innovation project. 
C4 
No, we do NOT involve the Head of 
Sales department into innovation 
activities. 
No involvement. 
C5 
Yes, we do involve the Head of Sales 
department into innovation 
activities. 
From the beginning of 
an innovation project. 
Table 9-17: Involvement of Head of sales; source: qualitative interviews 
Respondent Question 
Selected 
answer 
Respondent's answer 
Intensity of 
involvement 
C1 
1.10: Who 
is also be 
involved in 
innovation 
activities in 
your 
company? 
Employees 
of the sales 
departmen
t 
Yes, we do involve the 
employees of the sales 
department into innovation 
activities. 
The involvement will 
be in regard to a 
certain topic, by 
means depending on 
the situation. 
C2 
Yes, we do involve the 
employees of the sales 
department into innovation 
activities. 
The involvement will 
be only information 
wise. 
C3 
Yes, we do involve the 
employees of the sales 
department into innovation 
activities. 
From the beginning of 
an innovation project. 
C4 
Yes, we do involve the 
employees of the sales 
department into innovation 
activities. 
From the beginning of 
an innovation project. 
C5 
No, we do NOT involve the 
employees of the sales 
department into innovation 
activities. 
No involvement. 
Table 9-18: Involvement of employees of the sales department; source: qualitative interviews 
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Respondent Question 
Selected 
answer 
Respondent's answer 
Intensity of 
involvement 
C1 
1.10: Who 
is also be 
involved in 
innovation 
activities in 
your 
company? 
Head of 
marketing 
departmen
t 
No, we do NOT involve the Head 
of the Marketing department 
into innovation activities. 
No involvement. 
C2 
No, we do NOT involve the Head 
of the Marketing department 
into innovation activities. 
No involvement. 
C3 
Yes, we do involve the Head of 
the Marketing department into 
innovation activities. 
From the beginning of 
an innovation project. 
C4 
No, we do NOT involve the Head 
of the Marketing department 
into innovation activities. 
No involvement. 
C5 
No, we do NOT involve the Head 
of the Marketing department 
into innovation activities. 
No involvement. 
Table 9-19: Involvement of the Head of Marketing department; source: qualitative interviews 
 
Respondent Question 
Selected 
answer 
Respondent's answer 
Intensity of 
involvement 
C1 
1.10: Who 
is also be 
involved in 
innovation 
activities in 
your 
company? 
Employees 
of the 
marketing 
departmen
t 
No, we do NOT involve the 
employees of the Marketing 
department into innovation 
activities. 
No involvement. 
C2 
No, we do NOT involve the 
employees of the Marketing 
department into innovation 
activities. 
No involvement. 
C3 
Yes, we do involve the 
employees of the Marketing 
department into innovation 
activities. 
From the beginning of 
an innovation project. 
C4 
Yes, we do involve the 
employees of the Marketing 
department into innovation 
activities. 
From the beginning of 
an innovation project. 
C5 
No, we do NOT involve the 
employees of the Marketing 
department into innovation 
activities. 
No involvement. 
Table 9-20: Involvement of the employees of Marketing department; source: qualitative 
interviews 
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Respondent Question 
Selected 
answer 
Respondent's answer 
Intensity of 
involvement 
C1 
1.10: Who 
is also be 
involved in 
innovation 
activities in 
your 
company? 
Line 
manager 
Yes, we do involve the Line 
Manager into innovation 
activities. 
It depends on the 
project progress.  
In order to scrutinise 
production 
C2 
Yes, we do involve the Line 
Manager into innovation 
activities. 
It depends on the 
project progress. 
Information wise. 
C3 
Yes, we do involve the Line 
Manager into innovation 
activities. 
From the beginning of 
an innovation project. 
C4 
No, we do NOT involve the Line 
Manager into innovation 
activities. 
No involvement. 
C5 
No, we do NOT involve the Line 
Manager into innovation 
activities. 
No involvement. 
Table 9-21: Involvement of the Line Manager; source: qualitative interviews 
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Respondent Question 
Selected 
answer 
Respondent's answer 
Intensity of 
involvement 
C1 
1.10: Who 
is also be 
involved in 
innovation 
activities in 
your 
company? 
Employees 
of the 
production 
lines 
Yes, we do involve the 
employees of the production 
lines into innovation activities. 
It depends on the 
project progress.  
In order to scrutinise 
production 
possibilities to ensure 
that new innovation 
can be integrated into 
existing production 
processes or that the 
new innovation is 
capable of 
production. 
C2 
Yes, we do involve the 
employees of the production 
lines into innovation activities. 
It depends on the 
project progress. 
Information wise. 
C3 
Yes, we do involve the 
employees of the production 
lines into innovation activities. 
From the beginning of 
an innovation project. 
C4 
Yes, we do involve the 
employees of the production 
lines into innovation activities. 
From the beginning of 
an innovation project. 
C5 
No, we do NOT involve the 
employees of the production 
lines into innovation activities. 
No involvement. 
Table 9-22: Involvement of the employees of the production lines; source: qualitative interviews 
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Respondent Question 
Selected 
answer 
Respondent's answer 
Intensity of 
involvement 
C1 
1.10: Who 
is also be 
involved in 
innovation 
activities in 
your 
company? 
Employees 
of the 
financial 
analyst 
department 
No, we do NOT involve the 
employees of the controlling 
department into innovation 
activities. 
No involvement. 
C2 
No, we do NOT involve the 
employees of the controlling 
department into innovation 
activities. 
No involvement. 
C3 
Yes, we do involve the employees 
of the controlling department into 
innovation activities. 
From the beginning of 
an innovation project. 
C4 
Yes, we do involve the employees 
of the controlling department into 
innovation activities. 
From the beginning of 
an innovation project. 
C5 
No, we do NOT involve the 
employees of the controlling 
department into innovation 
activities. 
No involvement. 
Table 9-23: Involvement of the employees of the controlling department; source: qualitative 
interviews 
 
 
Figure 9-17: Company-internal promotion of innovation activities; source: qualitative interviews 
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Company internally funded programmes 
 
Figure 9-18: Company-internal funding programmes for innovation; source: qualitative 
interviews 
 
 
Figure 9-19: Employee's room for innovation; source: qualitative interviews 
 
Percentage of human resources invested in innovations 
 
Figure 9-20: Percentage of human resources invested in innovation activities; source: qualitative 
interviews 
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Figure 9-21: Time investment in employee-creativity; source: qualitative interviews 
 
 
Figure 9-22: Investment of turnover into innovation projects; source: qualitative interviews 
 
Company R&D rate of interviewed SMEs 
C1 10% of the turnover 
C2 10%-15% of the turnover 
C3 10%-15% of the turnover 
C4 10%-15% of the turnover 
C5 1%-9% of the turnover 
Table 9-24: R&D rate of the interviewed small and medium sized enterprises; source: qualitative 
interviews 
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Figure 9-23: Controlling of innovation partner; source: qualitative interviews 
 
Cluster 4: Innovation Process 
 
Figure 9-24: Defined innovation processes in small and medium sized enterprises; source: 
qualitative interviews 
 
 
Figure 9-25: Follow a particular innovation process; source: qualitative interviews 
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Company Follow a particular innovation process 
 Yes No 
C1 
Driven by government granted 
subsidised funds 
 
C2 
Driven by government granted 
subsidised funds 
 
C3 
Driven by Quality Management System 
DIN EN ISO 9000:2015 
 
C4 
Driven by Quality Management System 
DIN EN ISO 9000:2015 
 
C5 
Driven by government granted 
subsidised funds 
 
Table 9-25: SMEs follow a particular innovation process; source: qualitative interviews 
 
 
Figure 9-26: Employees know the innovation process; source: qualitative interviews 
 
Company Employee's knowledge of the innovation process 
 Yes No 
C1  No, not entirely 
C2  No, not entirely 
C3 Driven by DIN EN ISO 9000:2015  
C4 Yes  
C5  No, not entirely 
Table 9-26: State of the employee's knowledge of the innovation process; source: qualitative 
interviews 
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Figure 9-27: Importance of intellectual property rights in SMEs; source: qualitative interviews 
 
 
Figure 9-28: Treatment of copy rights; source: qualitative interviews 
 
Cluster 5: The commercialisation of innovations 
The commercialising of developed products 
 
Figure 9-29: Commercialising of developed products; source: qualitative interviews 
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Figure 9-30: Distribution of licenses to commercialise innovations; source: qualitative interviews 
 
Table 9-27: Market entry barriers for commercialisation of innovation; source: qualitative 
interviews 
 
 
Figure 9-31: Innovation turnover as a contribution to annual turnover; source: qualitative 
interviews 
 
 
  
Company Market entry barriers due to 
 Strong 
competitor 
Regulatory 
approvals 
Copy rights 
from 
Wrong 
market 
Required 
certificates 
Import 
restrictions 
Further 
market 
C1 x x -- -- x -- -- 
C2 x -- -- -- -- -- -- 
C3 -- x -- -- x -- -- 
C4 -- -- -- -- -- -- Customer 
itself C5 x -- -- x -- -- -- 
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Cluster 6: The Measurement of innovation success 
 
Figure 9-32: Measurement of innovation success; source: qualitative interviews 
 
 
Figure 9-33: Defined Key-Performance-Indicator; source: qualitative interviews 
 
Cluster 7: The open innovation approach and its tools 
 
Figure 9-34: Heard from Open Innovation; source: qualitative interviews 
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Figure 9-35: Knowledge of the term Open Innovation; source: qualitative interviews 
 
 
Figure 9-36: Copyright usage to run innovation activities; source: qualitative interviews 
 
Cluster 8: Collaboration with external partners 
Table 9-28: Cooperation with external innovation partner; source: qualitative interviews 
  
External cooperation 
partner 
SMEs 
 SME C1 SME C2 SME C3 SME C4 SME C5 
Universities -- x -- x -- 
Competitors -- -- -- -- -- 
Strategic partner x x --  -- 
Research facilities -- -- -- x -- 
Business Consulting -- -- -- -- -- 
External development 
service provider 
-- x x -- -- 
Customer x x -- x x 
Startups -- -- -- -- -- 
Supplier x x -- x -- 
Spinoff ‘s -- -- -- -- -- 
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Table 9-29: Regions of cooperation; source: qualitative interviews 
 
Table 9-30: Acquiring of external innovation partner; source: qualitative interviews 
 
Cluster 9: Financing of innovation activities 
 
Figure 9-37 : Do your company uses government granted funds; source: quantitative interviews 
 
 
 
 
 
  
Regions of cooperation SMEs 
 SME C1 SME C2 SME C3 SME C4 SME C5 
International     x 
National x x  x x 
Regional x x x x x 
Acquiring an external 
innovation partner 
SMEs 
 SME C1 SME C2 SME C3 SME C4 SME C5 
Technology networks x x x x x 
Cutting edge technology 
cluster 
x x -- x  
Call for tenders -- -- -- -- x 
Recommendations x -- x -- x 
Others -- -- -- --  
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A.12. Survey questions and corresponding variables for quantitative data collection 
Question no. Survey question Variable Label 
1 
How important is innovation 
for company's growth? 
Inno_Imp_for_Growth 
Importance of innovation for 
growth 
2 
Which industry is your 
company more likely to belong 
to?  
Industry Industry 
3 
How many employees are 
employed in your company 
Size Size of the company 
4 
Is there innovation 
management in your 
company? 
Inno_Mgt 
Is there innovation 
management in company?  
5 
What is your main field of 
innovation? 
- Product innovation 
- Process innovation 
- Business model innovation 
Product_Inno 
Process_Inno 
BusMod_Inno 
Mainly Product Innovation  
Mainly Process innovation 
Mainly Business Model 
innovation 
6 
By what percentage will your 
newly developed products 
make a contribution to your 
sales within the next 5 years? 
NPD_Contri Contribution of NPD 
7 
What do you intend to achieve 
through innovation? 
- Quality leadership 
- Cost Leadership 
- Market leadership 
- Technology leadership 
- Keep our competitiveness 
Achie_qual_Leader 
Achie_cost_Leader 
Achie_market_Leader 
Achie_tech_Leader 
Achie_keep_comp. 
 
Intention is the quality 
leadership 
Intention is the cost 
Leadership 
Intention is the market 
leadership 
Intention is the technology 
leadership 
Intention is keeping our 
competitiveness 
8 
Do you face market barriers 
such as  
- Unreasonable customer 
expectations 
- Regulatory approvals 
- Required certificates 
- Protection rights of others 
- Import restrictions 
Barrier_Cust 
Barrier_Regu 
Barrier_Cert 
Barrier_IP 
Barrier_imp 
1. Customer expectation is a 
barrier 
2. Regulation is a barrier 
3. Certification is a barrier 
4. Protection right is a barrier 
5. Import restriction is a 
barrier 
 
Table 9-31: Table 1: Survey questions and correspondent variables for IBM SPSS 
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Question no. Survey question Variable Label 
9 
Who is responsible for 
innovations in your company? 
Resp_Inno 
Responsibility for innovation 
in the company 
10 
Who is also be involved in the 
innovation activities in your 
company? 
- Head of research & 
development department 
- Head of Sales 
- Head of Marketing 
- Head of line production 
Also_inv_inno_HRD 
Also_inv_inno_HSale 
Also_inv_inno_HMarket 
Also_inv_inno_HProd 
Head R&D is also involved in 
innovation activities 
Head Sale is also involved in 
innovation activities 
Head of Marketing is also 
involved in innovation 
activities 
Head of line production is also 
involved in innovation 
activities 
11 
Do you promote innovation 
initiatives of your employees? 
Prom_inno_init_employ 
Promotion of Innovation from 
employees 
12 
Do you give your employees 
working space for innovation? 
Work_space_inno_employ 
Working space for innovation 
for employees 
13 
Do you give your employees 
time for innovation? 
Time_inno_employ 
Give time for innovation for 
employees 
14 
Do you give your employees 
financial resources for 
innovation? 
Finan_inno_employ 
Give financial resources to 
employees 
15 
What percentage of your 
human resources are allocated 
to innovation projects? 
Perc_HR_inno 
Percentage of HR for 
innovation 
16 
Do you communicate the 
innovation-success of your 
employees in the company? 
Comm_inno_succ_employe
es 
Communication of innovation 
success from employees 
17 
Have you ever heard of the 
term "Open Innovation"? 
Heard_OI 
Heard the term Open 
Innovation 
18 
Use your company Open 
Innovation? 
Use_OI_compa Use the company OI 
19 
Have you ever heard from the 
innovation tool  
- 'Crowdsourcing '? 
- 'Innovation Campus'? 
- 'Design Thinking'? 
- Knowledge Management'? 
- Blue Ocean Method'? 
- Market Driven Innovation'? 
Hear_crow_sourc 
Hear_inno_campus 
Hear_desi_think 
Hear_know_mgt 
Hear_blue_ocean 
Hear_market_driv_inno 
1. Heard from crowdsourcing  
2. Heard from innovation 
campus 
3. Heard from design thinking 
4. Heard from knowledge 
management 
5. Heard from blue ocean 
method 
6. Heard from market driven 
method 
20 
Have you already used the 
innovation tool  
- 'Crowdsourcing '? 
- 'Innovation Campus'? 
- 'Design Thinking'? 
- Knowledge Management'? 
- Blue Ocean Method'? 
- Market Driven Innovation'? 
Use_crow_sourc 
Use_inno_campus 
Use_desi_think 
Use_know_mgt 
Use_blue_ocean 
Use_market_driv_inno 
1. Use from crowdsourcing  
2. Use from innovation 
campus 
3. Use from design thinking 
4. Use from knowledge 
management 
5. Use from blue ocean 
method 
6. Use from market driven 
method 
Table 9-32: Table 2: Survey questions and correspondent variables for IBM SPSS 
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Question no. Survey question Variable Label 
21 
In your opinion, does 'to 
innovate' work with other 
companies or partners (e.g. 
research facilities, universities, 
customers, competitions, etc.)? 
Inno_contri_other 
Contribution to innovation 
work with others 
22 
How do you find your 
innovation partners if you want 
to work with other companies 
or research institutes? 
- Through innovation networks 
- Through technology cluster 
- Through call for tenders 
- Through recommendations 
- Through customer projects 
Find_part_inno_netw 
Find_part_techn_clust 
Find_part_call_tenders 
Find_part_recommend 
Find_part_cust_proj 
Find partner through 
innovation networks 
Find partner through 
technology cluster 
Find partner through call for 
tenders 
Find partner through 
recommendations 
Find partner through 
customer projects 
23 
Which partners would you 
involve in your development 
process? 
- Clients 
- Suppliers 
- Competitors 
- Research facilities 
- Universities 
- Investors 
- The state 
- Companies from other 
industries 
- Development service provider 
- Employees (without 
management function) 
Inno_partn_client 
Inno_partn_suppl 
Inno_partn_compet 
Inno_partn_resear_facili 
Inno_partn_univers 
Inno_partn_invest 
Inno_partn_state 
Inno_partn_compa_other_i
ndus 
Inno_partn_develop_serv_
provi 
Inno_partn_Employ 
1. Clients as an innovation 
partner 
2. Suppliers as an innovation 
partner 
3. Competitors as an 
innovation partner 
4. Research facilities as an 
innovation partner 
5. Universities as an 
innovation partner 
6. Investors as an innovation 
partner 
7. The state as an innovation 
partner 
8. Companies from other 
industries as an innovation 
partner 
9. Development service 
provider as an innovation 
partner 
10. Employees as an 
innovation partner 
24 
Would you do a market study 
before you start an innovation 
project? 
Market_study 
Market study before 
innovation 
25 
Would you try to influence 
your innovation partner to 
achieve your innovation goal? 
Influe_partn Influencing innovation partner 
26 
Would you gather new ideas 
about online platforms for your 
innovation projects? 
Ideas_online_platf_inno 
Ideas from online platforms 
for innovations 
27 
Would you execute innovation 
projects by external service 
providers 
Exe_inno_extern_serv_pro
vi 
Execute innovation projects 
from service provider 
Table 9-33: Table 3: Survey questions and correspondent variables for IBM SPSS 
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Question no. Survey question Variable Label 
28 
Would you cooperate with 
start-up companies to carry 
out an innovation project? 
Coop_startup_inno 
Cooperate with start-up 
companies to carry out 
innovation 
29 
Would you support your 
innovation activities with an 
innovation incubator? 
Supp_inno_incub 
Support your innovation 
activities with an innovation 
incubator 
30 
Would you finance innovation 
projects through following 
alternative financing options 
such as  
- Reinvest your profit 
- Capital increase 
- Bank loans 
- Government grants 
- Tax credits 
- Crowd funding 
- Venture capital 
Wou_fin_reinv_profit 
Wou_fin_cap_incr 
Wou_fin_bank_loa 
Wou_fin_gov_gran 
Wou_fin_tax_cred 
Wou_fin_crowd_fund 
Wou_fin_vent_cap 
Reinvest your profit to finance 
innovation 
Capital increase to finance 
innovation 
Bank loans to finance 
innovation 
Government grants to finance 
innovation 
Tax credits to finance 
innovation 
Crowd funding to finance 
innovation 
Venture capital to finance 
innovation 
31 
Have you ever used the 
following alternative financing 
options such as  
- Reinvest your profit 
- Capital increase 
- Bank loans 
- Government grants 
- Tax credits 
- Crowd funding 
- Venture capital 
Use_fin_reinv_profit 
Use_fin_cap_incr 
Use_fin_bank_loa 
Use_fin_gov_gran 
Use_fin_tax_cred 
Use_fin_crowd_fund 
Use_fin_vent_cap 
Use reinvesting your profit 
Use capital increasing 
Use bank loans 
Use government grants 
Use tax credits 
Use crowd funding 
Use venture capital 
32 
Do you think that government 
subsidised funding options 
causes too much 
administrative overhead? 
Gov_fund_admin_overh 
Government subsidised 
funding too much overhead 
33 
Would you protect your new 
developments by: 
- Patents 
- Registered design 
- Trademark rights 
- Other alternatives (please 
specify) 
Protect_develop_patent 
Protect_develop_regist_de
s 
Protect_develop_TM 
Protect_develop_other 
Protection of new 
developments by patents 
Protection of new 
developments by registered 
design 
Protection of new 
developments by trade mark 
Protection of new 
developments by other 
Table 9-34: Table 4: Survey questions and correspondent variables for IBM SPSS 
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Question no. Survey question Variable Label 
34 
Would you use licenses from 
third parties to execute your 
innovation project? 
Use_licen_thrid 
Use license from third parties 
for innovation 
35 
Would you systematically 
measure the commercial 
success of your innovation by 
means of performance 
indicators? 
Measure_comm_succ_inno 
Measurement of commercial 
success of innovation 
36 
Which of the following KPIs 
would be the most important 
for the measurement of 
innovation success? 
- Number of registered 
intellectual property rights 
- Contribution to turnover 
- Impact on other technologies 
- Influences on ongoing 
projects 
- Contribution to cost 
reductions 
- Contribution to process 
optimisation 
- Quality improvements within 
the TQM 
- Image enhancements 
KPI_numb_IP 
KPI_contri_turnov 
KPI_impact_techno 
KPI_influ_project 
KPI_contri_cost_reduc 
KPI_contri_proces_optim 
KPI_quality_improv 
KPI_image_enhance 
1. KPI number of registered 
intellectual property 
2. KPI contribution to 
turnover 
3. KPI Impact on other 
technologies 
4. KPI Influences on projects 
5. KPI contribution to cost 
reductions 
6. KPI contribution to process 
optimisation 
7. KPI quality improvements 
8. KPI Image enhancements 
37 
Would you include 
measurement of innovation 
success in your process as 
standard? 
Incl_measure_inno_proces 
Include measurement of 
innovation success in 
innovation process  
38 
Would the measured 
innovation success have an 
impact on future further 
innovation projects? 
Inno_succ_impact_futu_pr
oj 
Would the innovation success 
have an impact on future 
projects 
39 
Would the measured 
innovation success have an 
impact on future strategic 
company decisions? 
Inno_succ_impact_strat_de
cis 
Would the innovation success 
have an impact on strategic 
decision 
40 
Would you choose the 'Open 
Innovation Approach' for your 
company if you had not done 
so? 
OI_choose_comp 
Would OI is an appropriate 
approach for the company 
Table 9-35: Table 5: Survey questions and correspondent variables for IBM SPSS 
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Question no. Survey question Variable Label 
41 
In which of the following points 
do you see your advantage 
from the Open Innovation 
approach? 
- Reduction of development 
costs 
- Reduction of development 
times 
- Technology transfer between 
companies 
- Technology transfer to other 
products / services 
- Increase awareness 
- Establishment of possible 
new business models 
Adv_OI_reduc_devel_cost 
Adv_OI_reduc_devel_time 
Adv_OI_tech_transf_comp 
Adv_OI_tech_transf_prod 
Adv_OI_increase_awarnes 
Adv_OI_establ_BusMod 
1. Reducing development cost 
as an advantage of OI 
2. Reducing development 
time as an advantage of OI 
3. Technology transfer to 
companies as an advantage of 
OI 
4. Technology transfer to 
other products as an 
advantage of OI 
5. Increasing the company's 
awareness as an advantage of 
OI 
6. Establishment of a new 
business model as an 
advantage of OI 
42 
In which of the following do 
you see risks from the Open 
Innovation approach for your 
company? 
- Reduction of development 
costs 
- Reduction of development 
times 
- Technology transfer between 
companies 
- Technology transfer to other 
products / services 
- Increase awareness 
- Establishment of possible 
new business models 
Risk_OI_reduc_devel_cost 
Risk_OI_reduc_devel_time 
Risk_OI_tech_transf_comp 
Risk_OI_tech_transf_prod 
Risk_OI_increase_awarnes 
Risk_OI_establ_BusMod 
1. Reducing development cost 
as a risk of OI 
2. Reducing development 
time as a risk of OI 
3. Technology transfer to 
companies as a risk of OI 
4. Technology transfer to 
other products as a risk of OI 
5. Increasing the company's 
awareness as a risk of OI 
6. Establishment of a new 
business model as a risk of OI 
Table 9-36: Table 6: Survey questions and correspondent variables for IBM SPSS 
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A.13. Self-selection bias of quantitative data collection 
The figure 9-40 shows the results of the self-selection bias test of the quantitative online survey.  
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Figure 9-38: Self-selection bias test of quantitative data collection; source SPSS 
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A.14. Types of crowdsourcing platforms  
 
Table 9-37 shows different types of crowdsourcing platforms, whereas Table 9-41 distinguishes 
in German based crowdsourcing platforms  
Type of 
intermediary 
platform 
Name of 
intermediary 
platform 
Web address Application Country Language 
Research- and 
Development 
platforms 
InnoCentive www.innocentive.com 
Problem solving 
scientific-based 
questions 
USA English 
 TekScout N.A. 
Problem solving 
scientific-based 
questions 
N.A. N.A. 
 IdeaConnection 
www.ideaconnection.c
om 
Idea creation 
platform 
Canada English 
 Yet2.com www.yet2.com 
Trade platform 
for copyrights 
USA, UK, 
Japan 
English, 
Japanese 
 PRESANS www.presans.com 
Problem solving 
scientific-based 
questions 
France English 
 Hypios www.hypios-ci.com 
Problem solving 
scientific-based 
questions 
France French 
 NineSigma www.ninesigma.com 
Platform for 
solving technical 
issues 
Japan, 
Belgium, 
USA 
English 
 
Pharma 
Licensing 
www.pharma 
Licensing.com 
Platform for 
Technology 
Scouting, 
Technology 
USA, UK English 
Table 9-37: Research- and Development platforms intermediary platforms; source (Gassmann 
2010a: 8-9) 
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Type of 
intermediary 
platform 
Name of 
intermediary 
platform 
Web address Application Country Language 
Marketing and 
Design Platforms 
RedesignMe www.redesignme.com 
Logo design and 
corporate 
design  
The 
Netherlan
ds, USA 
English 
 Idea Bounty 
https://www.ideaconne
ction.com/outsourcing/
idea-bounty-23.html 
Marketing 
competitions, 
marketing 
activities 
N. A English 
 crowdSPRING www.crowdspring.com 
Logo design and 
corporate 
design 
USA English 
 
Battle of 
concepts 
https://www.battleofco
ncepts.nl  
Innovation 
concepts can be 
challenged by 
the crowd.  
The 
Netherlan
ds 
Dutch / 
English 
 Brand Tags NA. 
Platform to 
share 
knowledge and 
experiences 
N.A. N.A. 
 Guerra Creativa 
https://www.guerra-
creativa.com/en/  
Crowdsourcing 
platform for 
logos, websites 
and more 
Argentina  
Spanish, 
Portugues
e, English  
 99designs https://99designs.de/  
Platform for 
Logo-Design, 
Website-Design, 
Print-Design, T-
Germany German 
 12designer 
Was taken over by 
99designs  
Platform for 
Logo-Design, 
Flyer-Design, 
Website-Design 
  
 Logo Arena 
https://www.logoarena
.de/  
Platform for a 
company-logo 
competition by 
50 or more 
Canada 
German, 
English 
Table 9-38: Marketing and Design Platforms intermediary platforms; source (Gassmann 
2010a:8-9) 
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Type of 
intermediary 
platform 
Name of 
intermediary 
platform 
Web address Application Country Language 
Platforms for 
freelancer 
Amazon 
Mechanical 
Turk 
www.mturk.com Simple activities USA English 
 Spudaroo 
https://www.crunchbas
e.com/organisation/spu
daroo-com  
Virtual 
advertising 
copywriter 
Canada English 
 HumanGrid 
Belongs to 
CLICKWORKER 
Minor online-
activities 
N.A N.A. 
 TopCoder 
https://www.topcoder.
com/ 
Crowdsourcing 
platform for 
Design &P 
prototyping of 
USA English 
 LeadVine 
https://www.leadvine.c
om/ 
"LeadVine is an 
online social 
community that 
simplifies how 
N.A. N.A. 
 AppJobber 
https://www.appjobber
.de/  
AppJobber is a 
crowdsourcing 
platform for fast 
and cost-
Germany 
German, 
English, 
Spanish, 
French, 
 Clickworker 
https://www.clickwork
er.de/ 
Small online 
tasks such as 
web research, 
surveys, 
Germany 
German, 
English 
 cash4feedback N.A N.A. N.A. N.A. 
 Freelancer .com www.freelancer.com 
„Outsource 
anything you 
can think of!“ 
Australia English,  
Table 9-39: Platforms for freelancer intermediary platforms; source (Gassmann 2010a: 8-9) 
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Type of 
intermediary 
platform 
Name of 
intermediary 
platform 
Web address Application Country Language 
Idea creation 
platforms 
Atiso www.atiso.com 
Crowdsourcing 
with its own 
innovation 
community 
Switzerlan
d 
German 
 Big Idea Group 
http://www.thinkbigide
agroup.com/ 
Innovators for 
ideas, marketing 
and products 
USA English 
 Exnovate 
https://www.exnovate.
org/ 
Open innovation 
in a network 
Belgium English 
 Chaordix www.chaordix.com 
Chaordix is a 
global leader in 
collaborative 
innovation and 
Canada English 
 
Innovation 
Exchange 
http://www.ixa.nl/en/h
ome.html 
Platform for 
collaborative 
research, 
Science 
The 
Netherlan
ds 
English 
 Idea Crossing 
http://www.innovation
smethoden.info/expert
en/idea-crossing-inc  
Idea Crossing 
specialises in 
organising ideas 
competitions 
USA English 
 Jovoto www.jovoto.com 
Mass 
collaboration on 
the Jovoto 
platform leads 
Germany English 
 crowdINNO N.A. 
Platfor  on 
which 
competitions for 
innovations can 
N.A. N.A. 
 
Innovationskraf
twerk 
www.innovationskraftw
erk.de 
Open Innovation 
Platform, which 
not only deals 
with innovation 
Germany 
German, 
English 
Table 9-40: Idea creation platforms intermediary platforms; source (Gassmann 2010a: 8-9) 
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Category 
Name of 
intermediary 
platform 
Web address Application Location Language 
Micro-task 
platform 
1. Clickworker 
2. Mylittlejob 
1. 
www.clickwork
er.com 
2. 
www.mylittlejo
b.com 
1. Small online tasks such 
as web research, surveys, 
keywording etc. 
 
2. Small tasks such as 
transcriptions, text writing, 
translations 
Germany German 
Marketplace 
platform 
1. Crowd Guru 
2. Content.de 
1. 
www.crowdgur
u.de 
2. 
www.Content.d
e 
1. Small tasks such as 
content for online-shops, 
website construction, text 
writing 
 
2. Text writing for SEOs, 
blogger, online-shops, 
translations 
Germany German 
Design platform 
1. .12designer 
2. 
designenlassen.
de 
1. Was taken 
over by 
99designs  
 
2. 
www.designenl
assen.de 
Platform for Logo-Design, 
Flyer-Design, Website-
Design 
 
2. Logo design, Web-
design, Flyer-design 
Germany German 
Testing 
platform 
1. Applause 
2. Testbirds 
1. 
www.applause.
com 
2. www. 
testbirds.com 
1. Crowd Testing, 
Automated testing, 
payment testing, 
accessibility testing 
 
2. Testing of websites, 
testing of wearables, 
testing of mobile apps, 
testing of games 
Germany German 
Innovation 
platforms 
1. Jovoto 
2. UnserAller 
1. 
www.jovoto.co
m 
2. 
www.crowdco
mmunity.de 
Mass collaboration on the 
Jovoto platform leads to 
fresh ideas, from product 
design and marketing 
campaigns to innovative 
business scenarios of the 
future. 
Germany German 
Table 9-41: German-based crowdsourcing platforms; source (Leimeister et al. 2016b: 18–19) 
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A.15. Comparison of Research- and development crowdsourcing platforms 
 
Table 9-42: Comparison of Research- and development crowdsourcing platforms 
Research- and 
Development 
platforms
URL Application Country Language Obstacles for German SMEs to use these platfroms
Language Headquarters
Supporting 
companies
Industries IP Protection
Additional 
provided 
service
Estimated 
usage costs 
for SMEs
Personal 
online 
account
InnoCentive www.innocentive.com
Problem solving 
scientific-based 
questions
USA English Englisch
Massachusetts, 
USA
Mainly for 
multinational 
enterprises
Pharmaceutical
Lack of 
confidence in 
IP protection 
for German 
SMEs
35,000$ - 
60,000$ 
(30,000€ - 
53,000€)*
Yes
IdeaConnection www.ideaconnection.com
Idea creation 
platform
Canada English Englisch Victoria, Canada N.N. Multiple indsutries 
Lack of 
confidence in 
IP protection 
for German 
SMEs
10,000$ - 
100,000$ 
(8,000€ - 
88,000€)*
Yes
Yet2.com www.yet2.com
Trade patform for 
copyrights
USA, UK, 
Japan
English, 
Japanese
English, 
Japanese
Massachusetts, 
USA
Arospace, Medical, 
Chemical, Agriculture 
Electrical engineering 
Lack of 
confidence in 
IP protection 
for German 
SMEs
N.A: No
PRESANS www.presans.com
Problem solving 
scientific-based 
questions
France English English
Mainly for 
multinational 
enterprises
Multiple indsutries N.A: No
Hypios www.hypios-ci.com
Problem solving 
scientific-based 
questions
France
French / 
English
French / 
English
20,000€ - 
35,000€
Yes
NineSigma www.ninesigma.com
Platform for soving 
technical issues
Japan, 
Belgium, 
USA
English English Tokyo, Japan
Mainly for 
multinational 
enterprises
20,000€ - 
50,000€
Yes
Pharma Licensing www.pharmalicensing.com
Platform for 
Technology Scouting, 
Technology 
Marketing and 
Government & 
Education which is 
related to the 
pharmaceutical 
industry.
USA, UK English English York, England
Mainly for 
multinational 
enterprises
Pharmaceutical N.A: Yes
* The cost figures has been converted by the exchange rate from 23.06.2019 by 1 USD --> 0,88€
9 Appendices 238 
A.16. SWOT analysis of the crowdsourcing platform ‘Hypios’ 
 
 
Table 9-43: SWOT analysis of the crowdsourcing platform ‘Hypios’ 
 
 
 
 
 
 
 
 
 
  
External influenced factors
Opportunities Threats
SMEs can communicate in English langauge
No german SMEs will use this platform due to the missing 
german language
The Hypios platform provides a Hackathon No consideration of German law
The patent trade creates a customer loyalty 
Few additional offers prevent further know-how build at the 
platform operators
Easy to use increases user engagement to the platform
No additional revenue streams due to missing additional 
service
Strengths SO-Strategy ST-Stragegy
The Hypios platform is provided in French and 
English language
The platform increased ist scope and the market penetration by 
additional language. National companies can communicate in 
French language. Scholars can communicate in French and in 
English language
The Hypios platform provides a store for patent 
trading
The platform increased it scope, the customer loaylty and its 
perception as a contemporary crowdsourcing platform due to a 
store for IP trading and due to a Hackathon
The Hypios platform describe the crowdsourcing 
process in order to give appropriate advice to the 
innovating companes
Due to the solving guideline, the platform increased the 
usability for the SMEs and for the crowdworker
The Hypios platform shows the current and the 
previous challenges of innovation projects
The platform increases the customer loaylity by showing the 
current and the provious challenges
Weaknesses WO-Strategy WT-Strategy
The Hypios platform provides no German 
language
The platform shall provide also the German language in order 
to convince more user
Platform accessibility only web based
The platform might convince more user by providing a versatil 
accessibility by web-based and App access
The Hypios platform provides less additional 
service
The platform shall provide additional services in order to create 
additional revenue streams and know-how
The Hypios platform consider European law or 
French law, but no German law 
The platform shall also located in Germany in order to meet the 
German IP law and the German GDPR
In
te
rn
a
l i
n
fl
u
e
n
ce
d
 f
a
ct
o
rs
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A.17. Personal development  
The purpose of chapter is to describe my personal motivation and my objectives by enrolling in 
a DBA programme. This chapter reflects on my personal and professional development during 
the DBA programme. My expectations from the professional review and personal development 
unit are to be more solutions-oriented, results-focused and systematic-process oriented. The 
professional review and development unit is a driver for better work and information 
processing, for research performance as well as for language techniques (academic language vs. 
business-oriented language).  
The decision to enrol in a DBA programme was not an easy one. From an early age, I was 
encouraged by my parents and other family member to strive for a higher education and to 
attend a university. They also taught me that education was the best way to achieve success and 
be given an opportunity to make a carrier - no matter how I define my personal success. It took 
some time before I understood what they intended to teach me and before I understood what 
my passion was, and which way I wanted to go. After my studies in economics with a focus on 
tax law, accounting and business computer science at the University of Paderborn, I had the 
opportunity to join a PhD study-programme and be an employee at the University of Paderborn. 
But at that time, I decided to work for a sports car manufacturer in Stuttgart, because the PhD 
position was only part-time. However, over the last years, my interests increased to work deeply 
on a topic which relates to my profession. In the meanwhile, I took over the industrial family 
business, which develops, produces and sells automation solutions, drive technology and 
customised automation and drive solutions. In conjunction to this, I execute several innovative 
development projects in cooperation with different research facilities and universities. Thus, I 
am confronted daily with highly educated partners and employees, which challenge my personal 
skills and my management skills. For that reason, I looked for a professional and personal further 
education were both the business and the academic side would benefit. For all those reasons, I 
wanted to participate at a DBA programme to develop myself and gain a specific body of 
knowledge from new perspectives. A part-time doctorate suits my professional and personal 
needs. Also, the professional doctorate allows me to dive deeper into my professional topic and 
gives me the opportunity to combine it with my daily business.  
From my point of view, the PhD degree relates closely to the academic world while the DBA is 
suited more for practitioners. I decided to participate at a DBA programme rather than at a PhD 
programme, because I am very deeply involved in professional processes and professional 
decision-making processes. Furthermore, there were additional reasons to enrol in a DBA 
programme as shown in Table 9-44 below. 
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Professional reasons Personal reasons 
The DBA programme develops my business 
directions 
The DBA programme developed my personal 
skills 
From my business point of view, I am able to 
research in a particular field, which relates to the 
scope of my business responsibility. 
Furthermore, I can involve my company into the 
research process and test some findings 
On a personal level, I enjoy the challenge and the 
fun of investigating a new topic in depth, which 
relates to my business. The opportunity of 
updating my personal, professional and 
academic knowledge, the expand my abilities of 
research, the reflection on my learning is a great 
personal chance for the self-development. 
My perception has been that a DBA programme 
provides a relatively high level of interaction with 
supervisors, specialists, or other scholars of the 
universities to share research topics which 
relates to the professional world. 
The DBA programme provides a personal 
network and provides access to scholars in the 
academic world with which I might exchange 
research findings and research ideas. 
In fact, my company must employ highly 
educated engineers and cooperate with research 
centres with which I must discuss subject-
oriented product solutions. The DBA degree and 
the DBA programme will allow me to be 
perceived as a specialist in a particular field. 
 
From own previous investigations it appears that the DBA degree is more acceptable to commercial 
clients because of its practical basis. They often relate the PhD to the academic world. 
Table 9-44: Professional and personal respond to enrol in a DBA programme 
 
As I entered the unknown territory, that is the first DBA teaching week, I was probably excited 
like all other participants. The uncertainty was great, not knowing what will happen. But at the 
end of the first teaching week my worries were eliminated, thanks to the excellent structure and 
process of the individual teaching units as well as through the positive feedback from the cohort 
and from the session leaders. On one particular day, I presented my first research idea to the 
DBA cohort. To my relief, I got positive feedback and some hints from the session leaders and 
from the DBA cohort to carry on with my research in an effective way. The constructive 
discussion revealed that my first research proposal was not focussed enough and too broad. 
That was a key experience and the first defining moment in my DBA studies. During this 
discussion with the entire cohort the conclusion was it might be helpful for all participants that 
we update our information and experiences regularly. Since this, the cohort organises regular 
conference calls in which we exchange ideas, activities and experiences Bi-weekly. This gives 
everyone an extended input and helps each individual to reach the goals. 
Furthermore, after the second teaching week, the cohort split itself in several small learning 
groups to participate from the experience of each cohort member to solve the assignments in 
time. The learning groups help me in several ways as display in Table 9-45 as follows:  
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Advantages of the learning groups 
Foster the teamwork-character to solve the assignments 
Finding and discuss solutions in the cohort to achieve the assignment-goals 
Contribute the goal finding process through my personal opinion 
Table 9-45: Advantages of the learning groups 
 
The doctoral studies are tough, sometimes a lonely journey, the study can produce blockades 
and barriers, and doctorate studies are generally hard work. But we support each other in the 
cohort, because all participants are in a similar situation. I understand the impact of the DBA 
programme as a whole development process on my life and on my professional level. There are 
some influences that come from the commitment of study and I found several life events that 
impact the study.  
The studies and the DBA programme require a lot of time from the business side and from the 
personal side, as well. The next Table 9-46shows briefly my personal challenges during DBA 
programme.  
Challenges of life-influencing factors 
The combination of the family life, the work-life and the DBA programme 
The combination of the social-life, friendships and the DBA programme 
The combination of the hobbies, and sport activities 
The combination of business events and business lectures 
Table 9-46: Challenges of life-influencing factors 
 
When my wife and I have decided that I take part in the DBA programme, we did not know that 
we would be expecting a baby at the beginning of the DBA programme. The first weeks after our 
son was born did not affected my DBA studies. In subsequent weeks, our son became more 
active and also wanted attention from both parents. I found out that the time I spend with my 
family is much more intense perceived and experience-given than before. On the one hand this 
is the best time in life and on the other hand the remaining time had to be rescheduled usefully 
and effectively between my self-employment, the family and the DBA studies. These personal 
circumstances let me grow in the way that I calmly react to certain situations. I give stressful 
business-related situations as well as stressful private situations no longer the highest priority 
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than before. These situations could be staff related situations in the company, decision-making 
situations in the company and I react more relaxed in the private environment.  
The financial crisis period (2008/2009) and the subsequent recession made it more difficult to 
win business and convince customers. In 2007 my company has been launched a cooperation 
with a German multinational company in case of a particular product-line. This product-line was 
developed for a particular target group in the field of automated conveyor systems and provide 
them additional benefit and value. The findings of the collaboration with the multinational 
German company and the feedback from our customers has also the impact to reflect the topic 
'Innovation' and 'Innovation Management' in a SMEs in an academic environment. The process 
of cooperation with the German company has shown significant differences in the innovation 
development process and brought me to the idea of the topic for my thesis. Furthermore, the 
market environment in which my company operate has become more difficult after the financial 
crisis. The customers are not willing to make decisions and move investment decisions 
indefinitely. The cooperation with the German multinational enterprises, has realigned my 
company and is a great option to grow in a particular industrial field. 
In the further DBA programme, I also learned to work with various management tools such as 
the SWOT Analysis, the Five Competitive Forces Model according to Porter as well as to use 
evaluation tools such as NVIVO and IBM SPSS.  
Furthermore, I was offered a part-time teaching position at the private college of medium-sized 
companies (FHM) for the teaching of digital value-added processes and innovation 
management, which I have also assumed. Furthermore, I was invited to numerous lectures, 
keynote speeches and panel discussions at industry organisations such as VDMA, ETF IEEE, 
Chamber of Commerce and innovation networks with which my company cooperates. Thus, I 
am already perceived as an expert for innovation and innovation management for SMEs during 
the DBA programme. 
 
 
  
10 References 243 
 
10 References 
Aaltonen, Kirsi (2011): Project stakeholder analysis as an environmental interpretation process. 
In: International Journal of Project Management 29 (2), p. 165–183. DOI: 
10.1016/j.ijproman.2010.02.001. 
Afuah, A.; Tucci, C. L. (2012): Crowdsourcing As a Solution to Distant Search. In: Academy of 
Management Review 37 (3), p. 355–375. DOI: 10.5465/amr.2010.0146. 
Alghamdi, Sami (2015): Analysing Paradigmatic Influences in a Particular Research. In: 
International Journal of Humanities and Social Science 5 (8), p. 78–83. 
Andrezjewski, Adam (2009): Patent Auctions: The New Intellectual-Property Marketplace. In: 
U. Louisville L. Rev (48), p. 831–842. 
Aulawi, Hilmi; Sudirman, Iman; Suryadi, Kadarsah; Govindaraju, Rajesri (2009): Knowledge 
sharing behavior, antecedent and their impact on the individual innovation capability. In: 
Journal of Applied Sciences Research 5 (12), p. 2238–2246. 
Bart Leten; Wim Vanhaverbeke; Nadine Roijakkers; André Clerix; Johan Van Helleputte (2013): 
IP Models to Orchestrate Innovation Ecosystems: IMEC, a Public Research Institute in Nano-
Electronics. In: California Management Review, 01.01.2013 (4), p. 51. 
Beaver, Graham; Prince, Christopher (2002): Innovation, entrepreneurship and competitive 
advantage in the entrepreneurial venture. In: Journal of Small Business and Enterprise 
Development 9 (1), p. 28–37. DOI: 10.1108/14626000210419464. 
Becker, Jörg; Holton, Roland; Knackstedt, Ralf; Niehaves, Björn (2003): Forschungsmethodische 
Positionierung in der Wirtschaftsinformatik: Epistemologische, ontologische und 
linguistische Leitfragen. Arbeitsberichte des Instituts für Wirtschaftsinformatik, 
Westfälische Wilhelms-Universität Münster, No. 93. In: The Open Access Publication Server 
of the ZBW – Leibniz Information Centre for Economics. 
Becker, M. C. (2006): Schumpeter, Winter, and the sources of novelty. In: Industrial and 
Corporate Change 15 (2), p. 353–371. DOI: 10.1093/icc/dtl003. 
Belderbos, René; Carree, Martin; Lokshin, Boris (2004): Rahman. In: Research Policy 33 (10), p. 
1477–1492. DOI: 10.1016/j.respol.2004.07.003. 
Belitz, Heike; Lejpras, Anna (Hg.) (2014): Financing Patterns of Innovative SMEs and the 
Perception of Innovation Barriers in Germany. DIW Berlin, German Institute for Economic 
Research 2014. 
10 References 244 
 
Bergmann, Jukka; Jantunen, Ari; Saksa, Juha-Matti (2009): Enabling open innovation process 
through interactive methods: Scenarios and group decision support systems. In: 
International Journal of Innovation Management 13 (1), p. 139–156. 
Beutelsbacher, Stefan (2019): Deutschland verliert im Standortvergleich. Hg. v. WELT. 
Retrieved from https://www.welt.de/wirtschaft/article176632900/IMD-Studie-
Deutschland-bei-Wettbewerbsfaehigkeit-hinter-Katar-auf-Platz-15.html, Accessed on 
23.08.2019. 
Bianchi, Mattia; Cavaliere, Alberto; Chiaroni, Davide; Frattini, Federico; Chiesa, Vittorio (2011): 
Organisational modes for Open Innovation in the bio-pharmaceutical industry. An 
exploratory analysis. In: Technovation 31, p. 22–33. DOI: 
10.1016/j.technovation.2010.03.002. 
Bisnode Deutschland GmbH: Bisnode Firmendatenbank. Hg. v. Bisnode Deutschland GmbH. 
64293 Darmstadt, Germany. Retrieved from https://www.hoppenstedt-
firmendatenbank.de/, Accessed on 25.09.2019. 
Boes, Andreas (Hg.) (2014): Dienstleistung in der digitalen Gesellschaft. Beiträge zur 
Dienstleistungstagung des Bundesministeriums für Bildung und Forschung im 
Wissenschaftsjahr 2014. 1. Aufl. Frankfurt am Main: Campus. 
Bogers, Marcel (2012): Knowledge Sharing in Open Innovation. In: Carmen de Pablos Heredero 
und David López (Hg.): Open Innovation in Firms and Public Administrations: IGI Global, p. 
1–14. 
Brandt, Mathias (2017): Deutsches Web zu langsam für die Weltspitze. Hg. v. Statista GmbH. 
Statista GmbH. Retrieved from https://de.statista.com/infografik/1064/top-10-laender-mit-
dem-schnellsten-internetzugang/, Accessed on 21.03.2019. 
Brettel, Malte; Cleven, Nina J. (2011): Innovation Culture, Collaboration with External Partners 
and NPD Performance. In: Creativity and Innovation Management 20 (4), p. 253–272. DOI: 
10.1111/j.1467-8691.2011.00617.x. 
Brunswicker, Sabine; Ehrenmann, Frank (2013): Managing Open Innovation in SMEs: A Good 
Practice Example of a German Software Firm. In: International Journal of Industrial 
Engineering and Management (IJIEM) 2013 (Vol. 4 No. 1), p. 33–41. 
Cassiman, Bruno; Valentini, Giovanni (2015): Open innovation: Are inbound and outbound 
knowledge flows really complementary? In: Strat. Mgmt. J., S. n/a. DOI: 10.1002/smj.2375. 
10 References 245 
 
Chandler, Gaylen N.; Keller, Chalon; Lyon, Douglas W. (2000): Unraveling the determinants and 
consequences of an innovation-supportive organizational culture. In: Entrepreneurship 
Theory and Practice 25 (1), p. 59–76. 
Chesbrough, Hanry (2012): GE’s ecomagination Challenge: An experiment in open innovation. 
In: UNIVERSITY OF CALIFORNIA, BERKELEY 54 (3), p. 140–154. 
Chesbrough, Henry; Crowther, Adrienne Kardon (2006): Beyond high tech: early adopters of 
open innovation in other industries. In: R&D Management 36 (3), p. 229–236. 
Chesbrough, Henry; Vanhaverbeke, Wim; West, Joel (2006): Open innovation: A new paradigm 
for understanding industrial innovation. In: Oxford University Press. 
Chesbrough, Henry W. (2007): Why Companies Should Have Open Business Models. In: MIT 
Sloan Management Review 48 (2). 
Chesbrough, Henry William (2006a): Open business models. How to thrive in the new 
innovation landscape. Boston, Mass.: Harvard Business School Press. 
Chesbrough, Henry William (2006b): Open innovation. The new imperative for creating and 
profiting from technology. Boston, Mass.: Harvard Business School Press. 
Cisco Systems Inc. (2016): Entrepreneurs in Residence 2016. Retrieved from 
https://eir.cisco.com/, Accessed on 15.03.2017. 
CITRIX Startup Accelerator (2014): The Startup Accelerator is an open innovation platform that 
develops and funds startups and corporate internal teams 2014. Retrieved from 
http://startupaccelerator.vc/innovators-program/, Accessed on 15.03.2017. 
Classen, Nicolas; Carree, Martin; Van Gils, Anita; Peters, Bettina (2014): Innovation in family 
and non-family SMEs: an exploratory analysis. In: Small Bus Econ 42 (3), p. 595–609. DOI: 
10.1007/s11187-013-9490-z. 
Colombo, Massimo G.; Piva, Evila; Rossi-Lamastra, Cristina (2014): Open innovation and within-
industry diversification in small and medium enterprises. The case of open source software 
firms. In: Research Policy 43 (5), p. 891–902. DOI: 10.1016/j.respol.2013.08.015. 
Cooper, Robert G. (2010): Top oder Flop in der Produktentwicklung. Erfolgsstrategien: von der 
Idee zum Launch. Sonderausg., 2. Aufl. Weinheim: Wiley-VCH-Verl. 
Dabrowska, Justyna; Fiegenbaum, Irina; Kutvonen, Antero (2013): Mapping the perception and 
reality of Open Innovation. In: International Journal of Innovation Management 17 (06), p. 
1340016. 
10 References 246 
 
Dahlander, Linus; Gann, David M. (2010): How open is innovation? In: Research Policy 39 (6), p. 
699–709. DOI: 10.1016/j.respol.2010.01.013. 
Damanpour, Fariboz (1996): Organizational complexity and innovation: Developing and testing 
multiple contingency models. In: Management Science 42 (5), p. 693–716. 
de Jong, Jeroen P.J.; Vermeulen, Patrick A.M. (2014): Determinants of product innovation in 
small firms: A Comparison Across Industries. In: EIM Business and Policy Research. Online 
verfügbar unter www.eim.nl/smes-and-entrepreneurship. 
Demary, Vera; Engels, Barbara; Röhl, Klaus-Heiner; Rusche, Christian (2016): Digitalisierung 
und Mittelstand. Eine Metastudie. Köln: Institut der deutschen Wirtschaft Medien GmbH 
(IW-Analysen, Nr. 109). Retrieved from http://hdl.handle.net/10419/157156. 
DeStatis (2019a): Deutsche Exporte im Jahr 2018: +3,0 % zum Jahr 2017. Statistisches 
Bundesamt, Gustav-Stresemann-Ring 11, 65189 Wiesbaden. Retrieved from 
https://www.destatis.de/DE/Presse/Pressemitteilungen/2019/02/PD19_047_51.html, 
Accessed on 03.06.2019. 
DeStatis (2019b): Deutschland im EU-Vergleich 2019 Wirtschaft und Finanzen. Statistisches 
Bundesamt, Gustav-Stresemann-Ring 11, 65189 Wiesbaden. Retrieved from 
https://www.destatis.de/Europa/DE/Staat/Vergleich/DEUVergleich.html, Accessed on 
18.03.2019. 
Dodgson, Mark; Gann, David M.; Salter, Ammon J. (2002): The intensification of innovation. In: 
International Journal of Innovation Management 6 (1), p. 53–83. 
Ebersberger, Bernd; Bloch, Carter; Herstad, Sverre J.; van der Velde (2010): Open Innovation 
Practices and Effect on Innovation Performance. In: International Journal of Innovation and 
Technology Management 9 (6), p. 1–23. 
Eisenhardt, Kathleen M. (1989): Building Theories from Case Study Research. In: The Academy 
of Management Review 14 (4), p. 532. DOI: 10.2307/258557. 
Eliasson, Gunnar (2000): Industrial policy, competence blocs and the role of science in 
economic development. In: Journal of Evolutionary Economics 10 (1-2), p. 217–241. DOI: 
10.1007/s001910050013. 
Elmquist, Maria; Fredberg, Tobias; Ollila, Susanne (2009): Exploring the field of open 
innovation. In: Euro Jrnl of Inn Mnagmnt 12 (3), p. 326–345. DOI: 
10.1108/14601060910974219. 
10 References 247 
 
Enkel, Ellen; BELL, JOHN; HOGENKAMP, HANNAH (2011): OPEN INNOVATION MATURITY 
FRAMEWORK. In: Int. J. Innov. Mgt. 15 (06), p. 1161–1189. DOI: 
10.1142/S1363919611003696. 
Enkel, Ellen; Gassmann, Oliver; Chesbrough, Henry W. (2009): Open R&D and open innovation: 
exploring the phenomenon. In: R&D Management 39 (4), p. 311–316. 
European Commission (2016a): EU Industrial R&D Investment Scoreboard. Hg. v. European 
Commission. Retrieved from http://iri.jrc.ec.europa.eu/scoreboard16.html#modal-two, 
Accessed on 20.07.2019. 
European Commission (2016b): European Innovation Scoreboard 2016. In: Innovation Union 
Scoreboard 2016 2016, p. 1–100. DOI: 10.2873/84537. 
European Commission (2018): European Innovation Scoreboard 2018. Luxembourg: 
Publications Office (European Innovation Scoreboard 2018). 
European Commission, DG Enterprise and Industry (2008): Intellectual Property Rights and 
Competitiveness: Challenges for ICT-Producing SMEs Impact Study No. 08 / 2008, p. 1–167. 
European Commission, Joint Research Centre (2019): The 2018 EU Industrial R&D Investment 
Scoreboard. European Commission, Joint Research Centre, C/ Inca Garcilaso 3, 41092 
Seville, Spain. Retrieved from https://ec.europa.eu/growth/industry/innovation/facts-
figures/scoreboards_en, Accessed on 02.03.2019. 
Eurostat-European Commission (2013): Science, technology and innovation in Europe. In: 
Luxembourg: Publications Office of the European Union, 2013. DOI: 10.2785/35613. 
Federal Ministry for Economic Affairs and Energy (2014): ZIM Förderprojekte. Überblick über 
Fördervarianten. Retrieved from http://www.zim-bmwi.de/zim-ueberblick. 
Federal Ministry for Economic Affairs and Energy (2019): Dual vocational training system. 
Federal Ministry for Economic Affairs and Energy, Scharnhorststr. 34-37, 10115 Berlin, 
Germany. Retrieved from https://www.make-it-in-germany.com/en/study-
training/training/vocational/system/, Accessed on 01.03.2019. 
Federal Ministry of Economics and Technology (2012): Central Innovation Programme for 
SMEs. Boosting innovation. Central Innovation Programme for SMEs – Funding for 
innovation. Berlin. 
Federal Ministry of Education and Research (2012): Regional vernetzt, global erfolgreich. 
Spitzencluster für mehr Innovation und Wettbewerbsfähigkeit. In: Bundesministerium für 
Bildung und Forschung (BMBF). 
10 References 248 
 
Federal Ministry of Education and Research (2015): Deutschlands Spitzencluster Germany’s 
Leading-Edge Clusters. In: Bundesministerium für Bildung und Forschung (BMBF), p. 1–49. 
Federal Ministry of Education and Research (2018): Der Haushalt des Bundesministeriums für 
Bildung und Forschung. Bundesministeriums für Bildung und Forschung. Retrieved from 
https://www.bmbf.de/de/der-haushalt-des-bundesministeriums-fuer-bildung-und-
forschung-202.html, Accessed on 20.03.2018. 
Federal Ministry of Justice and Consumer Protection (2015): Handelsgesetzbuch, Stand 
31.8.2015 I 1474. 
Federal Ministry of Labour and Social Affairs (2018): Soziale Sicherung im Überblick 2018. In: 
Soziale Sicherung im Überblick 2018 2018, p. 1–225. Retrieved from 
https://www.bmas.de/DE/Service/Medien/Publikationen/a721-soziale-sicherung-
ueberblick.html, Accessed on 20.03.2019. 
Fetterhoff, Terry F.; Voelkel, Dirk (2006): Managing open innovation in biotechnology. In: 
Research-Technology Management 49 (3), p. 14–18. 
Fischer, Timo; Henkel, Joachim (2010): Capturing the Most Value from Innovation – Strategy 
Choices of R&D and Marketing Managers. In: Ieee Transactions on Engineering 
Management 59 (4), p. 572–584. 
Fraunhofer-Gesellschaft zur Förderung der angewandten Forschung e.V (2019): Profile and 
Structure. Fraunhofer-Gesellschaft zur Förderung der angewandten Forschung e.V., 
Hansastraße 27c, 80686 Munich, Germany. Retrieved from 
https://www.fraunhofer.de/en/about-fraunhofer/profile-structure.html, Accessed on 
01.03.2019. 
Fredberg, Tobias; Elmquist, Maria; Ollila, Susanne: Managing open innovation. Present findings 
and future directions. In: VINNOVA Report VR 2008:02, VR 2008:02. 
Gans, Joshua S.; Stern, Scott (2003): The product market and the market for “ideas”: 
commercialization strategies for technology entrepreneurs. In: Research Policy 32, p. 333–
350. 
Gassmann, Oliver (2010a): Crowdsourcing. Innovations management mit Schwarmintelligenz. 
München: Carl Hanser Verlag GmbH & Co. KG. 
Gassmann, Oliver (2010b): Crowdsourcing. Innovationsmanagement mit Schwarmintelligenz. 
München: Hanser. 
10 References 249 
 
Gassmann, Oliver; Enkel, Ellen (2004): Towards a Theory of Open Innovation: Three Core 
Process Archetypes. Towards a Theory of Open Innovation: Three Core Process Archetypes 
2004, p. 1–18. Retrieved from https://www.alexandria.unisg.ch/publications/274, Accessed 
on 29.11.2014. 
Gassmann, Oliver; Enkel, Ellen; Chesbrough, Henry W. (2010): The future of open innovation. 
In: R&D Management 40 (3), p. 213–221. 
Gassmann, Oliver; Schuhmacher, Alexander; Zedtwitz, Maximilian von; Reepmeyer, Gerrit 
(2018): Leading Pharmaceutical Innovation. How to Win the Life Science Race. Third edition. 
Cham, Switzerland: Springer. 
Gassmann, Oliver; Sutter, Philipp (2013): Praxiswissen Innovationsmanagement. Von der Idee 
zum Markterfolg. 3., überarb.und erw. Aufl. München: Hanser. 
Gausemeier, Jürgen; Plass, Christoph (2014): Zukunftsorientierte Unternehmensgestaltung. 
Strategien, Geschäftsprozesse und IT-Systeme für die Produktion von morgen. 2., überarb. 
Aufl. München: Hanser. 
Geels, Frank W. (2004): From sectoral systems of innovation to socio-technical systems. In: 
Research Policy 33 (6-7), p. 897–920. DOI: 10.1016/j.respol.2004.01.015. 
General Electric (2016): GE Open Innovation 2016. Retrieved from http://www.ge.com/about-
us/openinnovation. 
GfK Enigma GmbH (2014): Umfrage in mittelständischen Unternehmen zum Thema 
Digitalisierung – Bedeutung für den Mittelstand im Auftrag der DZ Bank 2014, p. 1–40. 
Retrieved from 
https://www.dzbank.de/content/dam/dzbank_de/de/library/presselibrary/pdf_dokumente
/DZ_Bank_Digitalisierung_Grafiken.pdf, Accessed on 28.03.2019. 
Gianiodis, Peter T.; Ellis, S. C.; Secchi, E. (2010): Advancing a typology open innovation. In: Int. 
J. Innov. Mgt. 14 (04), p. 531–572. DOI: 10.1142/S1363919610002775. 
Gill, John; Johnson, Phil (2002): Research Methods for Managers. 3. Aufl. London: SAGE 
Publications. 
Goles, Tim; Hirschheim, Rudy (2000): The paradigm is dead, the paradigm is dead...long live 
the paradigm: the legacy of Burrell and Morgan. In: OMEGA The International Journal of 
Management Science 28, p. 249. 
Greener, Sue (2008): Business Research methods: Dr Sue Greener & Ventus Publishing Aps. 
10 References 250 
 
Grimaldi, Michele; Quinto, Ivana; Rippa, Pierluigi (2013): Enabling Open Innovation in Small 
and Medium Enterprises: A Dynamic Capabilities Approach. In: Knowledge and Process 
Management 20 (4), p. 199–210. DOI: 10.1002/kpm.1423. 
Grindley, Peter C.; Teece, David J. (1997): Managing Intellectual Capital: Licensing and cross-
licensing in semiconductors and electronics. In: Californian Management Review 39 (2), p. 
8–41. 
Grönlund, Johan; Sjödin, David Rönnberg; Frishammar, Johan (2010): Open Innovation and the 
Stage-Gate Process: A revised model for new product development. In: California 
Management Review 52 (3), p. 106–131. 
Grundstrüm, Christina; Sjöström, Roland; Uddenberg, Anders; Rönnbäck, Anna Öhrwall (2012): 
Fast-Growing SME's and the role of innovation. In: Int. J. Innov. Mgt. 16 (03), p. 1–19. DOI: 
10.1142/S1363919612400038. 
Guba, Egon G.; Lincoln, Yvonna S. (1994): Competing Paradigms in Qualitative Research. In: 
Handbook of qualitative research 15 (2), p. 105–117. DOI: 10.1016/0886-1633(94)90008-6. 
Hammer, Michael (2007): The Process Audit. In: Harvard Business Review April 2007, p. 111–
123. 
Handelsblatt Media Group (2019): Regierung korrigiert Wachstumsprognose für 2019 kräftig 
nach unten. Die Bundesregierung rechnet für 2019 mit einem deutlich niedrigeren 
Wachstum als noch in ihrer Herbstprognose. Retrieved from 
https://www.handelsblatt.com/politik/deutschland/jahreswirtschaftsbericht-regierung-
korrigiert-wachstumsprognose-fuer-2019-kraeftig-nach-unten/23907006.html?ticket=ST-
2577902-ziuoPxuCESWFg5aDnfyi-ap6, Accessed on 20.03.2019. 
Hardege, Stefan (2018): Fachkräfte gesucht wie nie!_DIHK-Arbeitsmarktreport 2018. In: DIHK-
Arbeitsmarktreport 2018 2018, p. 1–30. Retrieved from 
https://www.dihk.de/isuche?SearchableText=DIHK Arbeitsmarktreport 2018, Accessed on 
04.03.2019. 
Heidenreich, Sven; Spieth, Patrik (2013): Why innovaitons fail — The case of passive and active 
innovation resistance. In: Int. J. Innov. Mgt. 17 (05), p. 1350021. DOI: 
10.1142/S1363919613500217. 
Heise Medien (2019): VW soll sparen und bis zu 7000 Mitarbeiter entlassen. Heise Medien 
GmbH & Co. KG, Karl-Wiechert-Allee 10, Germany. Retrieved from 
https://www.heise.de/autos/artikel/VW-soll-sparen-und-bis-zu-7000-Mitarbeiter-
entlassen-4334426.html, Accessed on 20.03.2019. 
10 References 251 
 
Hernández, Héctor; Hervás, Fernando; Tübke, Alexander; Vezzani, Antonio; Dosso, Mafini; 
Amoroso, Sara et al. (2015): The 2015 EU Industrial R&D Investment Scoreboard. In: EUR – 
Scientific and Technical Research series – 2015. DOI: 10.2791/50785. 
Holm-Nielsen, Lauritz B.; Thorn, Kristian; Olesen, Jeppe Dorup; Huey, Tina (2013): Talent 
Development as a University Mission: The Quadruple Helix. In: Higher Education 
Management and Policy 24 (2), p. 99–113. 
Hoßfeld, Tobias; Hirth, Matthias; Tran-Gia, Phuoc (2013): Crowdsourcing — Modell einer 
neuen Arbeitswelt im Internet. In: Wirtsch Inform Manag 5 (5), p. 62–69. DOI: 
10.1365/s35764-013-0346-8. 
Howe, Jeff (2006): The Rise of Crowdsourcing. In: Wired Magazine 2006 (14), p. 1–5. 
Huizingh, Eelko K.R.E. (2011): Open innovation: State of the art and future perspectives. In: 
Technovation 31 (1), p. 2–9. DOI: 10.1016/j.technovation.2010.10.002. 
Hutter, Katja; Hautz, Julia; Repke, Karina; Matzler, Kurt (2013): Open innovation in small and 
micro enterprises. In: Problems and Perspectives in Management 11 (1), p. 12–22. 
Hypios (2015): Hypios -Crowdsourcing platform. Hypios Crowdinnovation, 55 rue la Boetie, 
Paris, France. Online verfügbar unter www.hypios-ci.com, Accessed on 12.02.2019. 
Idea Connection (2007): Idea Connection - Crowdsourcing platform. IdeaConnection Ltd., 1027 
Pandora Ave., Victoria, BC, Canada V8V 3P6. Online verfügbar unter 
www.ideaconnection.com/, zuletzt aktualisiert am 11.02.2019. 
idw - Informationsdienst Wissenschaft e. V. (2001): Vor- und Nachteile dualer 
Ausbildungsgänge - ein internationaler Vergleich. Informationsdienst Wissenschaft e. V., 
Nürnberger Str. 38, 95448 Bayreuth, Germany. Retrieved from https://idw-
online.de/en/news37645, Accessed on 01.03.2019. 
IfM Bonn (2017a): Exportumsatz der Unternehmen in Deutschland 2017, p. 1–2, Accessed on 
04.06.2019. 
IfM Bonn (2017b): Volkswirtschaftliche Bedeutung der KMU. Institut für Mittelstandsforschung 
IfM, Bonn. Retrieved from https://www.ifm-bonn.org/statistiken/mittelstand-im-
ueberblick/#accordion=0&tab=0, Accessed on 04.06.2018. 
IfM Bonn (2019): Mittelstand im Überblick 2017. Hg. v. Institut für Mittelstandsforschung IfM, 
Bonn. Retrieved from https://www.ifm-bonn.org/statistiken/mittelstand-im-
ueberblick/#accordion=0&tab=1, Accessed on 04.06.2019. 
10 References 252 
 
Innocentive (2001): Innocentive - Crowdsourcing platform. InnoCentive, Inc., 265 Winter 
Street, Waltham, MA 02451, USA. Online verfügbar unter www.innocentive.com, zuletzt 
aktualisiert am 11.02.2019. 
Innovation Excellence (2014): 15 Examples of Open Innovation between Big Companies & 
Startups 2014. Retrieved from http://www.innovationexcellence.com/blog/2014/08/13/15-
examples-of-open-innovation-between-big-companies-startups/, Accessed on 04.03.2019. 
Institut für Mittelstandsforschung Bonn (2019): Mittelstand im Überblick. Institut für 
Mittelstandsforschung Bonn, Maximilianstraße 20, 53111 Bonn, Germany. Retrieved from 
https://www.ifm-bonn.org/statistiken/mittelstand-im-ueberblick/#accordion=0&tab=1, 
Accessed on 01.03.2019. 
Johnson, R. B.; Onwuegbuzie, A. J.; Turner, L. A. (2007): Toward a Definition of Mixed Methods 
Research. In: Journal of Mixed Methods Research 1 (2), p. 112–133. DOI: 
10.1177/1558689806298224. 
Jonilto Costa Souza; Maria de Fátima Bruno-Faria (2013): The innovation process in the 
organizational context: an analysis of helping and hindering factors. In: Brazilian Business 
Review; Vitória, 2013 2013, p. 108–129. Online verfügbar unter www.bbronline.com.br. 
Jonker, Jan; Pennink, Bartjan (2010): The Essence or Research Methodology. 1. Aufl. Berlin und 
Heidelberg: Springer Science & Business Media B.V. 
Kogut, Bruce; Metiu, Anca (2001): Open-Source Software Development and Distributed 
Innovation. In: Oxford Review of Economic Policy 17 (2), p. 248–264. 
Kothari, C. R. (2004): Research Mathodology : Methods and Techniques. 2. Aufl. New Delhi: 
New Age International Publishers. 
Kraft, Kornalius; Urgakovic, Marija (2005): Profit-sharing and the financial performance of 
firms: Evidence from Germany. In: Department of Economics, University of Dortmund, p. 1–
9. 
Krogh, Georg von; Spaeth, Sebastian (2007): The open source software phenomenon. 
Characteristics that promote research. In: The Journal of Strategic Information Systems 16 
(3), p. 236–253. DOI: 10.1016/j.jsis.2007.06.001. 
KUKA Aktiengesellschaft (2019): Die KUKA Geschichte. Hg. v. KUKA Aktiengesellschaft. 
Retrieved from https://www.kuka.com/de-de/%C3%BCber-kuka/geschichte, Accessed on 
09.04.2019. 
10 References 253 
 
Lankila, Mika; Bergman, Jukka-Pekka; Jantunen, Ari; Saksa, Juha-Matti (2005): Knowledge 
sharing in the open innovation process — Case: Grid computing. The 6th European 
conference on Organizational knowledge. Washington, 02.04.2005. 
Lee, Sungjoo; Park, Gwangman; Yoon, Byungun; Park, Jinwoo (2010): Open innovation in 
SMEs—An intermediated network model. In: Research Policy 39 (2), p. 290–300. DOI: 
10.1016/j.respol.2009.12.009. 
Leimeister, Jan Marco (2012): Crowdsourcing. Crowdfunding, Crowdvoting, Crowdcreation. In: 
ZfCM | Controlling & Management 56 (6). 
Leimeister, Jan Marco; Blohm, Ivo; Rhyn, Marcel (2016a): Crowdsourcing. Chancen für den 
Mittelstand. In: IM+io Fachzeitschrift für Innovation, Organisation und Management 2016 
(1), p. 64–68. 
Leimeister, Jan Marco; Durward, David; Zogaj, Shkodran (2016b): Crowd worker in 
Deutschland. Eine empirische Studie zum Arbeitsumfeld auf externen Crowdsourcing-
Plattformen. Düsseldorf: Hans-Böckler-Stiftung (Study / Hans-Böckler-Stiftung, Nr. 323). 
Leimeister, Jan Marco; Zogaj, Shkodran (2013): Neue Arbeitsorganisation durch 
Crowdsourcing: Eine Literaturstudie. Arbeitspapier, Arbeit und Soziales, No. 287. In: 
Econstor 2013. Retrieved from http://hdl.handle.net/10419/116744. 
Leimeister, Jan Marco; Zogaj, Shkodran; Durward, David; Blohm, Ivo (2016c): Systematisierung 
und Analyse von Crowd-Sourcing-Anbietern und Crowd-Work-Projekten. Düsseldorf, 
Düsseldorf: Hans-Böckler-Stiftung (Reihe Praxiswissen Betriebsvereinbarungen, Nr. 324). 
Lerner, Josh; Tirole, Jean (2005): The Economics of Technology Sharing:Open Source and 
Beyond. In: Journal of Economic Perspectives 19 (2), p. 99–120. 
Lewis, Mark; Young, Brett; Mathiassen, Lars; Rai, Arun; Welke, Richard (2007): Business 
process innovation based on stakeholder perceptions. In: Information Knowledge Systems 
Management (6), p. 7–27. 
Liao, S.-h.; Fei, W.-C.; Chen, C.-C. (2007): Knowledge sharing, absorptive capacity, and 
innovation capability. An empirical study of Taiwan's knowledge-intensive industries. In: 
Journal of Information Science 33 (3), p. 340–359. DOI: 10.1177/0165551506070739. 
Lichtenthaler, Ulrich (2007): The drivers of technology licensing: an industry comparison. In: 
California Management Review 49 (4), p. 67–89. 
10 References 254 
 
Macdonald, Eric; Salas, Rudy; Espalin, David; Perez, Mireya; Aguilera, Efrain; Muse, Dan; 
Wicker, Ryan B. (2014): 3D Printing for the Rapid Prototyping of Structural Electronics. In: 
IEEE Access 2, p. 234–242. DOI: 10.1109/ACCESS.2014.2311810. 
Manager Magazin new media GmbH (2018): Siemens-Chef Joe Kaeser avisiert Abbau von 
20.000 Stellen. manager magazin new media GmbH, Ericusspitze 1, 20457 Hamburg. 
Retrieved from http://www.manager-magazin.de/unternehmen/industrie/siemens-joe-
kaeser-will-zentrale-umbauen-und-20-000-jobs-streichen-a-1224520.html, Accessed on 
20.03.2019. 
Manpower Group Deutschland (2018): Lösungen für den Fachkräftemangel 2018. Retrieved 
from https://www.manpowergroup.de/neuigkeiten/studien-und-research/studie-
fachkraeftemangel/, Accessed on 04.03.2019. 
Max Planck Society (2019): A portrait of the Max Planck Institute. Max-Planck-Gesellschaft zur 
Förderung der Wissenschaften e.V., Hofgartenstrasse 8, 80539 Munich, Germany. Retrieved 
from https://www.mpg.de/short-portrait, Accessed on 01.03.2019. 
Mladenow, Andreas; Bauer, Christine; Strauss, Christine (2014): Social Crowd Integration in 
New Product Development. Crowdsourcing Communities Nourish the Open Innovation 
Paradigm. In: Glob J Flex Syst Manag 15 (1), p. 77–86. DOI: 10.1007/s40171-013-0053-6. 
Monsef, Sanaz; Khairuzaman, Wan; Ismail, Wan (2012): The Impact of Open Innovation in New 
Product Development process. In: International Journal of Fundamental Psychology & Social 
Sciences 2 (1), p. 7–12. 
Nachar, Nadim (2008): The Mann-Whitney U: 
A test for assessing whether two independent samples come from the same distribution. In: 
Tutorials in Quantitative Methods for Psychology  4 (1), p. 13–20. 
Nieto, María Jesús; Santamaría, Lluis (2007): The importance of diverse collaborative networks 
for the novelty of product innovation. In: Technovation 27 (6-7), p. 367–377. 
NineSigma (2000): NineSigma - Crowdsourcing platform. NineSigma, Uchikanda 5F, 1-3-3 
Uchikanda, Chiyoda-ku, Tokyo, Japan. Online verfügbar unter www.ninesigma.com, zuletzt 
aktualisiert am 12.02.2019. 
OECD (2005): The measurement of scientific and technological activities. Proposed guidelines 
for collecting and interpreting technological innovation data. In: OECD Publishing 2005. 
OECD (2018a): Bildung auf einen Blick 2018. OECD-Indikatoren. In: Bildung auf einen Blick 2018 
2018, S. 1–582. Retrieved from https://www.oecd-
10 References 255 
 
ilibrary.org/docserver/6001821lw.pdf?expires=1553165591&id=id&accname=guest&check
sum=6406EBEAFB4FE0D454F0A947523FAA0E, Accessed on 31.03.2019. 
OECD (2018b): OECD Taxing Wages 2018. In: Taxing Wages 2018 2018, p. 1–12. Retrieved from 
http://oe.cd/tax-database, Accessed on 20.03.2018. 
Paasi, Jaakko; Valkokari, Katri; Luoma, Tuija; Hytönen, Henri; Nystén-Haarala, Soili; 
Huhtilainen, Laura (2010): Innovation Management Challenges of a System Integrator in 
Innovation Networks. In: International Journal of Innovation Management| 14 (06), p. 
1047–1064. DOI: 10.1142/S1363919610003008. 
Parida, Vinit; Westerberg, Mats; Frishammar, Johan (2012): Inbound Open Innovation 
Activities in HighTech SMEs: The Impact on Innovation Performance. In: Journal of Small 
Business Management 50 (2), p. 283–309. 
Pianta, Mario; Vaona, Andrea (2006): Firm size and innovation in European manufacturing. Kiel 
Working Paper No. 1284. In: The Kiel Institute for the World Economy, p. 1–22. 
Presans (2008): Presans - Crowdsourcing platform. Presans, 57 rue Turbigo, 75003 Paris, 
France. Online verfügbar unter www.presans.com, Accessed on 12.02.2019. 
PricewaterhauseCoopers AG (2015): BDI/PwC-Mittelstandspanel. Die Digitalisierung im 
Mittelstand 2015 (1), p. 1–40. Retrieved from 
https://bdi.eu/media/presse/publikationen/mittelstand-und-
familienunternehmen/Mittelstandspanel_1-2015.pdf, Accessed on 28.03.2019. 
Pullen, Annemien; Weerd-Nederhof, Petra C. de; Groen, Aard J.; Fisscher, Olaf A.M. (2012): 
SME Network Characteristics vs. Product Innovativeness. How to Achieve High Innovation 
Performance. In: Creativity and Innovation Management 21 (2), p. 130–146. DOI: 
10.1111/j.1467-8691.2012.00638.x. 
Putzmeister Holding GmbH (2019): Many decades of looking into the future. Hg. v. Putzmeister 
Holding GmbH. Retrieved from https://www.putzmeister.com/web/europe/our-history, 
Accessed on 31.03.2019. 
Ragatz, Gary L.; Handfield, Robert B.; Petersen, Kenneth J. (2002): Benefits associated with 
supplier integration into new product development under conditions of technology 
uncertainty. In: Journal of Business Research 55 (5), p. 389–400. DOI: 10.1016/S0148-
2963(00)00158-2. 
Rahman, Hakikur; Ramos, Isabel (2010): Open Innovation in SMEs: From Closed Boundaries to 
Networked Paradigm. In: Informing Science and Information Technology 7, p. 471–486. 
10 References 256 
 
Rahman, Hakikur; Ramos, Isabel (2013): Challenges in Adopting Open Innovation Strategies in 
SMEs: An Exploratory Study in Portugal. In: Issues in Informing Science and Information 
Technology (10), p. 431–448. 
Rammer, C.; Crass, D.; Doherr, T.; Hud, M.; Hünermund, P.; Iferd, Y. et al. (2015): 
Innovationsverhalten der deutschen Wirtschaft. Indikatorenbericht zur 
Innovationserhebung 2014. In: Zentrum für Europäische Wirtschaftsforschung, p. 1–16. 
Reichwald, Ralf Prof. Dr.; Möslein, Kathrin M. Prof. Dr. (2010): Management offener 
Innovationsprozesse. In: CLIC – Center for Leading Innovation & Cooperation 19, p. 1–15. 
Rowley, Jennifer (2002): Using Case Studies in Research. In: Management Research News 25 
(1), p. 16–27. 
Rubach, Synnøve; Johansen, Frode Ramstad; Andersson, Gunnar (2014): Missing Actions in 
Cluster Innovation. In: Int. J. Adv. Corp. Learn. 7 (1), p. 17. DOI: 10.3991/ijac.v7i1.3524. 
Saunders, Mark; Lewis, Philip; Thornhill, Adrian (2009): Research methods for business 
students. England: Pearson Education Limited (5). 
Schumpeter, Joseph (2007): BUSINESS CYCLES. A Theoretical, Historical and Statistical Analysis 
of the Capitalist Process. Abridged, with an introduction, by Rendigs Fels. New York, 
Toronto, London: McGraw-Hill Book Company. 
Schumpeter, Joseph A. (1983): The theory of economic development. An inquiry into profits, 
capital, credit, interest, and the business cycle. New Brunswick, N.J.: Transaction Books 
(Social science classics series). 
Schwartz, Michael Dr. (2018): Generationenwechsel im Mittelstand: Bis 2019 werden 240.000 
Nachfolger gesucht. In: KfW Research - Fokus Volkswirtschaft (197), p. 1–8. 
Shell International B.V. (2014): Shell GameChanger 2014. Retrieved from 
http://www.shell.com/energy-and-innovation/innovating-together/shell-
gamechanger.html#vanity-
aHR0cDovL3d3dy5zaGVsbC5jb20vZ2xvYmFsL2Z1dHVyZS1lbmVyZ3kvaW5ub3ZhdGlvbi9pbm
5vdmF0ZS13aXRoLXNoZWxsL3NoZWxsLWdhbWVjaGFuZ2VyLmh0bWw. 
Simon, Hermann Pof. Dr. Dr. h.c. (2007): Hidden Champions des 21. Jahrhunderts. Die 
Erfolgsstrategien unbekannter Weltmarktführer. Frankfurt, M., New York: Campus-Verl. 
Smith, Sally; Kannabiran, Ganesan; Laing, Susan (2015): Strategic Positioning of IT Business 
Incubators within Universities - A Comparative Study of the United Kingdom and India. In: 
38th ISBE Conference 2015 2015. 
10 References 257 
 
Song, Michael; Thieme, Jeff (2009): The Role of Suppliers in Market Intelligence Gathering for 
Radical and Incremental Innovation. In: J Prod Innov Manag 26 (43), p. 43–57. 
SPIEGEL Online (2019): Dieselaffäre. SPIEGEL ONLINE GmbH & Co. KG, Ericusspitze 1, 20457 
Hamburg, Germany. Retrieved from http://www.spiegel.de/thema/dieselaffaere/, 
Accessed on 20.03.2019. 
Spielkamp, Alfred; Rammer, Christian (2006): Balanceakt Innovation Erfolgsfaktoren im 
Innovationsmanagement kleiner und mittlerer Unternehmen. In: Zentrum für Europäische 
Wirtschaftsforschung (06-04), Accessed on 20.11.2015. 
Spithoven, André; Vanhaverbeke, Wim; Roijakkers, Nadine (2013): Open innovation practices 
in SMEs and large enterprises. In: Small Bus Econ 41 (3), p. 537–562. DOI: 10.1007/s11187-
012-9453-9. 
Statista GmbH (2017a): Europäische Union: Export von Gütern aus den Mitgliedsstaaten im 
Jahr 2017 (in Milliarden Euro). Retrieved from 
https://de.statista.com/statistik/daten/studie/7055/umfrage/export-von-guetern-aus-den-
eu-laendern/, Accessed on 31.01.2019. 
Statista GmbH (2017b): Strompreise für Industriekunden in ausgewählten europäischen 
Ländern nach Verbrauchsmenge im Jahr 2017 (in Euro-Cent pro Kilowattstunde). Statista 
GmbH. Retrieved from 
https://de.statista.com/statistik/daten/studie/151260/umfrage/strompreise-fuer-
industriekunden-in-europa/, Accessed on 24.04.2019. 
Statista GmbH (2018): Anzahl der Erwerbstätigen in Deutschland nach dem Inländerkonzept 
von 1991 bis 2018 (in 1.000). Statista GmbH. Retrieved from 
https://de.statista.com/statistik/daten/studie/3267/umfrage/anzahl-der-erwerbstaetigen-
in-deutschland-seit-dem-jahr-1991/, Accessed on 20.03.2019. 
Statista GmbH (2019a): Anzahl der hauptberuflichen Professoren und Professorinnen an 
deutschen Hochschulen 1999 bis 2017. Statista GmbH, Johannes-Brahms-Platz 1, 20355 
Hamburg, Germany. Retrieved from 
https://de.statista.com/statistik/daten/studie/160365/umfrage/professoren-und-
professorinnen-an-deutschen-hochschulen/, Accessed on 26.02.2019. 
Statista GmbH (2019b): Anzahl der Hochschulen in Deutschland in den Wintersemestern 
2013/2014 bis 2017/2018 nach Hochschulart. Statista GmbH, Johannes-Brahms-Platz 1, 
20355 Hamburg, Germany. Retrieved from 
10 References 258 
 
https://de.statista.com/statistik/daten/studie/247238/umfrage/hochschulen-in-
deutschland-nach-hochschulart/, Accessed on 26.02.2019. 
Statista GmbH (2019c): Anzahl der Unternehmen in Deutschland nach Rechtsform und Anzahl 
der Beschäftigten im Jahr 2017 (Stand September 2018). Statista GmbH, Johannes-Brahms-
Platz 1, 20355 Hamburg, Germany. Retrieved from 
https://de.statista.com/statistik/daten/studie/237346/umfrage/unternehmen-in-
deutschland-nach-rechtsform-und-anzahl-der-beschaeftigten/, Accessed on 01.03.2019. 
Statista GmbH (2019d): Höhe der Innovationsausgaben der Unternehmen in Deutschland in 
ausgewählten Branchen im Jahr 2016. Statista GmbH, Johannes-Brahms-Platz 1, 20355 
Hamburg, Germany. Retrieved from 
https://de.statista.com/statistik/daten/studie/7588/umfrage/innovationsaufwendungen-
nach-branchen-in-deutschland/, Accessed on 26.02.2019. 
Statista GmbH (2019e): Umsätze der wichtigsten Industriebranchen in Deutschland in den 
Jahren von 2015 bis 2017. Statista GmbH, Johannes-Brahms-Platz 1, 20355 Hamburg, 
Germany. Retrieved from 
https://de.statista.com/statistik/daten/studie/241480/umfrage/umsaetze-der-wichtigsten-
industriebranchen-in-deutschland/, Accessed on 25.02.2019. 
Statistisches Bundesamt (2007): Gliederung der Klassifikation der Wirtschaftszweige, Ausgabe 
2008, p. 1–56. Retrieved from 
https://www.destatis.de/DE/Methoden/Klassifikationen/Gueter-
Wirtschaftsklassifikationen/Downloads/klassifikation-wz-2008-
3100100089004.pdf?__blob=publicationFile. 
Sternberg, Rolf; Wallisch, Matthias; Gorynia-Pfeffer, Natalia; von Bloh, Johannes; Baharian, 
Armin (2018): Global Entrepreneurship Monitor Unternehmensgründungen im weltweiten 
Vergleich Länderbericht Deutschland 2017/18 2018, p. 1–43. Retrieved from 
https://www.wigeo.uni-
hannover.de/fileadmin/wigeo/Geographie/Forschung/Wirtschaftsgeographie/Forschungspr
ojekte/laufende/GEM_2017/gem2017.pdf, Accessed on 31.03.2018. 
Stock, Gregory N.; Greis, Noel P.; Fischer, William A. (2002): Firm size and dynamic 
technological innovation. In: Technovation 22 (9), p. 537–549. DOI: 10.1016/S0166-
4972(01)00061-X. 
10 References 259 
 
Sullivan, Pauline; Kang, Jikyeong (1999): Quick response adoption in the apparel manufacturing 
industry:Competitive advantage of innovation. In: Journal of Small Business Management 
37 (1), p. 1–13. 
Technologieoffene Projektförderung, Bundesministerium für Wirtschaft und Energie (2014): 
Technologieoffene Projektförderung. Hg. v. Bundesministerium für Wirtschaft und Energie. 
Retrieved from http://www.bmwi.de/DE/Themen/Technologie/Innovationsfoerderung-
Mittelstand/technologieoffene-projektfoerderung,did=502114.html. 
The World Economic Forum (2015): Network Readiness Index. World Economic Forum, 91-93 
Route de la Capite, CH-1223 Cologny/Genève, Switzerland. Retrieved from 
http://reports.weforum.org/global-information-technology-report-2015/network-
readiness-index/?doing_wp_cron=1553067177.5071370601654052734375, Accessed on 
20.03.2019. 
Tindall, Lin (2012): Ethics Policy of University of Portsmouth. University of Portsmouth, 
Portsmouth. Academic Council. Online verfügbar unter sally.hartley@port.ac.uk, Accessed 
on 15.10.2015. 
Tiwari, Rajnish; Buse, Stephan (2007): Barriers to Innovation in SMEs: Can the 
Internationalization of R&D Mitigate Their Effects? In: Working Papers / Technologie- und 
Innovationsmanagement, Technische Universität Hamburg-Harburg 50, p. 1–31. 
Trott, Paul; Hartmann, Dap (2009): Why 'Open Innovation' is old wine in new bottles. In: 
International Journal of Innovation Management 13 (4), p. 715–736. 
Trott, Paul; van der Duin, Patrick; Hartmann, Dap (2013): Users as innovators? Exploring the 
limitations of user-driven innovation. In: Prometheus 31 (2), p. 125–138. DOI: 
10.1080/08109028.2013.818790. 
van de Vrande, Vareska; Jong, Jeroen P.J. de; Vanhaverbeke, Wim; Rochemont, Maurice de 
(2009): Open innovation in SMEs. Trends, motives and management challenges. In: 
Technovation 29 (6-7), p. 423–437. DOI: 10.1016/j.technovation.2008.10.001. 
van Hemert, Patricia; Nijkamp, Peter; Masurel, Enno (2013): From innovation to 
commercialization through networks and agglomerations: analysis of sources of innovation, 
innovation capabilities and performance of Dutch SMEs. In: Ann Reg Sci 50 (2), p. 425–452. 
DOI: 10.1007/s00168-012-0509-1. 
Vanhaverbeke, Wim (2010): The Benefits of Open Innovation in Low-Tech SMEs: The Quilts of 
Denmark Story. In: Innovation Management 2010 (1). 
10 References 260 
 
Vanhaverbeke, Wim; Cloodt, Myriam (Hg.) (2006): Open Innovation in Value Networks. Henry 
Chesbrough, Wim Vanhaverbeke and Joel West, eds. Unter Mitarbeit von Henry 
Chesbrough, Wim Vanhaverbeke and Joel West, eds. Oxford: Oxford University Press (Open 
Innovation: Researching a New Paradigm). 
Vanhaverbeke, Wim; Mermeersch, Ine; de Zutter, Stijn (2012): Open Inovation in SMEs: How 
can small companies and start-ups benefit from open innovation stragegies? In: 
ResearchReport, Vlerick Leuven Gent Management School März 2012, p. 1–99. 
Vanhaverbeke, Wim; van de Vrande, Vareska; Chesbrough, Henry (2008): Understanding the 
Advantages of Open Innovation Practices in Corporate Venturing in Terms of Real Options. 
In: Creativity and Innovation Management 17 (4), S. 251–258. DOI: 10.1111/j.1467-
8691.2008.00499.x. 
Verworn, Birgit; Herstatt, Cornelius (2000): Modelle des Innovationsprozesses. In: Working 
Papers / Technologie- und Innovationsmanagement, Technische Universität Hamburg-
Harburg; No. 6 6, p. 1–15. Retrieved from http://nbn-resolving.de/urn:nbn:de:gbv:830-
opus-1607. 
Verworn, Birgit; Lüthje, Christian; Herstatt, Cornelius (2000): Innovationsmanagement in 
kleinen und mittleren Unternehmen. In: Working Papers / Technologie- und 
Innovationsmanagement, Technische Universität Hamburg-Harburg; No. 7 7, p. 1–26. 
Retrieved from http://nbn-resolving.de/urn:nbn:de:gbv:830-opus-1564. 
von Hippel, Eric; von Krogh, Georg (2006): Free revealing and the private collective model for 
innovation incentives. In: R&D Management 36 (3), S. 295–306. 
Vyas, Vijay (2005): Imitation, Incremental Innovation and Climb Down. A strategy for survival 
and growth of new ventures. In: The Journal of Entrepreneurship 14 (2), p. 103–116. DOI: 
10.1177/097135570501400202. 
Vyas, Vijay; Vyas, Renuka (2019): Entrepreneurship and economic growth: A review and 
synthesis of conceptual arguments and empirical evidence. In: International Review of 
Entrepreneurship 17, 2019 (3). 
West, Joel; Bogers, Marcel (2014): Leveraging External Sources of Innovation: A Review of 
Research on Open Innovation. In: J Prod Innov Manag 31 (4), p. 814–831. DOI: 
10.1111/jpim.12125. 
West, Joel; Gallagher, Scott (2006): Challenges of open innovation: the paradox of firm 
investment in open-source software. In: R&D Management 36 (3), p. 1–32. DOI: 
10.1111/j.1467-9310.2006.00436. 
10 References 261 
 
Wiktor, Kerstin (2014): Open Innovation – neue Wege für neue Ideen. Hg. v. DOK Magazin-
Technologien, Strategien & Services für das digitale Dokument. Marketing Projekt 2000 
GmbH. Retrieved from http://dokmagazin.de/themen-14-01_open-innovation-neue-wege-
fuer-neue-ideen/, Accessed on 18.11.2014. 
Wilson, E. J. (1999): Research practice in business marketing: A comment on response rate and 
response bias. In: Industrial Marketing Management 28 (3), p. 257–260. 
Wilson, Jonathan (2013): Essentials of Business Research. A guide to doing your research 
project: SAGE Publications. 
Yet2 (1999): Yet2 - Crowdsourcing platform. yet2 North America, 199 Wells Ave., Suite 102, 
Newton, MA, USA 02459. Retrieved from www.yet2.com/, zuletzt aktualisiert am 
11.02.2019. 
Zimmermann, Volker Dr. (2014): KfW SME Panel 2013: How German SMEs finance their 
innovations. In: KFW ECONOMIC RESEARCH 50 (3), p. 1–7. 
 
